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I  Im  Creek)  Md.,  Clieator  River,  Md.,  team  Crnmptoa  to  ,loneB  Landing,  13<{;  Chop- 
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pi>iin>T  of  Norfolk  and  Itx  appiOMhei.  Va,,  159;  approaoh  to  Norfolk  Harbor  and  tbo 

|lhiitv<l  State*  (Norfolk)  navy.yaril,  between  Lambert  Point  and  Fort  Norfolk, 

■^;  Maasemond  River,  Va,,  161;  Cblokahominy  River,  Va.,   163;  Appomattox 

JvifT,  Va.,  163;  inland  water  route   from  Norfolk,  Va.,  to  Albemarle  Sound,  N.C., 

i  tbroiigh  Carritnck  iloiind,  ll>4;   North  Landing  River,  Va.  and  N.  C,  165;  remov- 
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iMsclcoyH  Creek,  N.  C,  Ooraeoka  Inlet,  N.  C,  168;  Kiehing  Creek,  N.  C,  170; 
I  PwilleoandTarrirerR,  N.  C,  171;  Contontniu  Creek,  N.  C,  Trent  River,  N.  C, 
K 173 f  Nniioo  River.  N.  C,  173;  Inland  waterway  between  Newbem  and  Beanforl, 
■  N.  C.,  hftrbor  at  Iteaufort,  N.  C,  171;  inland  waterway  between  Ben nfort  and  Now 
I  Rivar,  N.  C  ,  175;  Inland  waterway  betweeuNew  River  and  ^wanBboro,N.C,  New 
laiwit,N.C.,nfl;  North  East  (Cape  Poor)  River,  N.  C,  Black  River,  N.  C.  177; 
I  OaM  Fear  River  above  Wilmingtoa,  N.  C,  178;  Capo  Vvta  River  at  and  below 
I  Wflwlftgton,  N.  C,  179;  Lookwoods  Polly  River.  N.  C,  180;  Vadkln  River.  N.  C, 
I  OaOTCetowa  Harbor,  S.  C,  181:  Wiiiyaw  Bay,  S.  C,  1S3;  removiug  aimkBn  VMaela 
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IV  CONTENTS. 
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River,  S.  C,  Great  Pedee  River.  S.  C,  Clark  River,  S.  C,  185;  Mingo  Creek,  8.  C, 
Santee  River,  S.  C,  Wateree  River,  S.  C,  186;  Congaree  River,  S.  C,  Charleston 
Harbor,  S.  C,  187;  Ashley  River,  S.  C,  Wappoo  Cut,  8.  C,  188;  Edifito  River,  8. 
C,  Salkahatchie  Kivor,  8.  C,  Beaufort  River,  S.  C,  removing  sunken  vessels  or 
craft  obstiiictiug  or  endangering  navigation,  189 ;  examination,  190. 

In  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers— 

Savannah  Harbor,  Ga.,  190;  Savannah  River,  Ga.,  191;  Savannah  River  above  Au- 
gusta, Ga.,  192;  Darien  Harbor,  Ga.,  Altamaba  River,  Ga.,  193;  Oconee  River,  Ga., 
194;  Ocmulgoe  River,  Ga.,  195;  Brunswick  Harbor,  Ga.,  Brunswick  Outer  Bar, 
Ga.,  196;  Jekyl  Creek,  Ga.^  Cumberland  Sound,  Ga.,  197;  insitle  water  route  between 
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St.  Johns  River,  Fla.,  199;  Upper  St.  Johns  River,  Fla.,  200:  Volusia  Bar,  Fla.,  201 
Ocklawaha  River,  Fla.,  202;  St.  Augustine  Harbor,  Fla.,  Indian  River,  Fla.,  203 
northwest  entrance  Key  West  Harbor,  Fla.,  201;  Caloosahatchee  River,  Fla.,  205 
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Fla.,  207;  Tampa  Bay,  Fla.,  208;  Withlacoochee  River,  Fla.,  harbor  at  Cedar 
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Apalachicola  Bay,  Fla.,  211;  Apalachicola  River,  the  Cut-ofT,  and  Lower  Chipola 
River,  Fla.,  212;  Flint  River,  Ga.,  213;  Chattahoochee  River,  Ga.  and  Ala.,  215; 
La  Grange  Bayou  and  Holmes  River,  Fla.,  217;  Choctawhatchee  River,  Fla.  and 
Ala.,  218;  harbor  at  Pensacola,  Fla.,  219;  Escambia  and  Conecuh  rivers,  Fla.  and 
Ala.,  221;  Alabama  River,  Ala.,  222;  Tallapoosa  River,  Ala.,  223:  Coosa  River, 
Ga.  and  Ala.,  224;  operating  and  care  of  canals  and  other  works  or  navigation  on 
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cagoula  River,  Miss.,  232;  Chickasahay  River,  Miss.,  233;  Bluff  Creek,  Miss., 
Leaf  River,  Miss.,  harbor  at  Biloxi,  Miss.,  234;  Pearl  River  below  Jackson,  Miss., 
Pearl  River  between  Carthage  and  Jackson,  Miss.,  235;  Pearl  River  between 
Ediiiburg  and  Carthage,  Miss.,  236;  Bogue  Chitto,  La.,  removing  sunken  voiisels 
or  craft  obstructing  or  endangering  navigation,  examinations,  237. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  238;  Che- 
functe  River  and  BogueFalia,  La.,  239;  Tickfaw  River  and  its  tributaries.  La.,  240; 
Amite  Kiver  and  Bayou  Manchac,  La.,  241 ;  Bayou  Lafourche,La.,242;  Bayou  Terre- 
bone,  La.,  Bayou  Plaquemine,  Grand  River,  and  Pigeon  Bayou,  La.,  243;  Bayou 
Courtableau,  La.,  244;  Bayou  Teche,  La.,  connecting  Bayou  Teche  with  Grand 
Lake  at  Charcnt^on,  La.,  245;  channel,  bay,  and  passes  of  Bayou  Vermillion,  La., 
Mermen tau  River  and  tributaries.  La.,  246;  mouth  of  passes  of  Calcasieu  River, 
La.,  247;  harbor  at  Sabine  Pass,  Tex.,  248;  Sabine  River,  Tex.,  249;  Neches  River, 
Tex.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
250;  examinations,  251. 

In  the  charge  of  Capt.  John  Millis,  Corps  of  Engineeiis — 
Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving,  253. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Entrance  to  Galveston  Harbor,  Tex.,  252;  sbip  channel  in  Galveston  Bay,  Tex.,  253; 
channel  in  West  Galveston  Bay,  Tex.,  254;  Trinity  River,  Tex.,  255;  Cedar  Bayou, 
Tex.,  Buffalo  Bayou,  Tex.,  256;  harbor  at  Brazos  Santiago,  Tex.,  examination,  257. 


WE8TKRN   inVRRS. 

[i Tint  oiiAiKlx  o*  Caft.  3.  H.  WaLAiti>,  Conrs  r>F  Kkoinkbr^- 

"il  Rivvt.  Im.  mil  Ark,,  358;  Rnd  Kiver  above  Fulton,  Ark.,  260;  OnnrWta  and 

Black   riTcta,   Ajk.  itinl   L»..  Biiyous  D'&rliuuu»  aud  ('cri!'-"-,   i.-t      '.'I'l  -   Mivon 

lianholoraow,  Ln.  onilArli..aJ2;  llci-iirHiV6t,  L».,  TBusuf>Ki.  i  ■    "i!  ;ii...i  \[:...i,u, 

Ln„  283:  Big  Bliu'k  Itiver,  Mi»a.,  V)i/,mi  RlvM,  MiM.,  afil;   !■   ■  ■   ■■  .  ■  Kr.,^r, 

iHuo.,  2m;'Lchu]a  Lukt*.  MinK.,  'I'nlliiliatphpn  Rivt^r,  Mix»  .  :..  .  .  .      a  :„i,. 

linglonbayoui,  MiM.,  M7;  Bii;  SiiiillDwsr  Rivor,   Mliw-.'-'-W;    i.:-    m.i.i-.     i^iv-r, 

f  T«(in..  forked  Dm^i  Kivnr, 'JVim.,  wftter  (tftiigoson  MIikIsximiil  invii  .iml  im i>rinrl- 

I  inl  InbutariuH.  389;  itiirvHy  of  Cyiireu  Bnyuii  anil  the  Ukus  lietwHuii   Jell«iituD, 

I  TaJC.  Oiid  :^br»v^|>ort,  La.,  eiaiiuna.ti»ns,  -Jil. 

gi  TiiB  cnAKce  or  Capt.  II.  fi.  Tahku,  Cohpb  or  E.NnixKKRs — 

•laviiiit  ulistrnctioQa  In  ArkftiiRiu  Rivnr,  improving  ArkanuM  River,  ZT2;  Foumlit 
il*r»vwIUver.  Ark.,  27i!  fotitJcaii  River,  Ark.,  Wlilr.i.  River,  Ark..  3T»i  Cftcibft 
I  Rivvr,  Ark.,  Little  Ri'd  River,  Ack..  SlTIi;  Bluok  River.  Ark.  and  Uo.,  tllAuk  River, 
|11»„CTT;  Kt.  h'rano.lB  River,  Ark.,  St.  FrBnRia  River,  Ma.^,  278;  Little  River,  Mo., 
ft  naiavlne  *uukeii  vesaelH  or  aiatt  obxtruntiog  or  nuilangvriiig  nnviffutton,  euuuino- 
fUam,'JW. 

t  TUK  ciiMtcK  ov  Capt,  S.  W.  EnseaLKR,  Cobpa  of  EKoixiiSRft— 

i«tion>  of  MnnipU*  Harbor  and  Wolf  Rivei,  Teon.,  2S0. 

il  Tus  CUAHOB  Maj.  Charles  J.  Ajj-en,  Cori's  ov  ENGCHRSRa — 

RHOTJni;  anac*  IX'I  wreuka  from  Missitaippi  Riveri  280;  MiBfiasippt  Riv«r  between 
■OUa  and  MiKBDiirl  rivirra.  281;  harbur  at  St.  Louis,  Mo.,  282;  uasuuuade  River, 
lMo.,OM)t"  Hivar,  Mi>..  2eS;  KiMkaakia  River,  ]11.,  284. 

r  Maj.  A.  Mackenzie,  CORpa  of  Emgi.vkbrs— 

prratine  n»sk  l>oat8  and  dredge  bosta  on  Upper  MiSBlssippi  River,  improving  Mia- 
ai*M[ipi  River  between  Missouri  River  and  Minneapolis,  2^;  Dea  Moines  Itiipida, 

■  UtMctaxippi  Rivi^r,  'Mi;  opetating  and  care  of  Des  Moinoa  Rapida  Canal  and  Dij 

\  Dock,  exaniiuatiuuii,  287. 

F  MaJ.  W.  a.  Jones,  Corps  or  Engineers — 

iixFve  Falls  of  8t.  Anthony,  Minn.,  288;  reservoln  at  headwatera 

■  ■■■x'r,  280;  Chippewa  River,  including  Yellow  Banks,  Wis.,  290; 

^vjH.  M,a  MiuD.,  291;  Miuneaota  River,  Minn.,  2<J2;  Red  River  of 

itiid  N.  Duk.,  293;  ganging  MiBHisaippi  River  at  or  near  SI.  PanI, 


■  CttABaR  or  LntUT.  Col,  Chas.  B,  Sltp.b,  Coups  of  Enoi>(kki!S— 

inalioa  of  Kausa«  River,  Kane.,  294. 

B  RHAKoe  OP  Cai^.  Harrt  F.  HotioEs,  Corps  or  Bnginbers — 

i  Bivorlietwwii  tbn  (Jreat  Ki>I!b,  Mout.,  and  Sionx  City,  Iowa,  W5;  romornl 
I  of  RDBjCH  and  olhpr  ubatruc^tiuna  In  Miaaouri  Kivur  above  Kions  City,  lown,  2911; 
I  eotainultuti  of  MlMouri  River  between  'niryo  l''orka  and  Canyon  Ferry,  Mitut., 
I  YelliiwnUmB  Rivt-r,  Mout,  and  N.  Uak,,  examination,  207. 

ROE  or  Capt.  John  Bii)i>lr,  Corps  of  ENaiNESRS — 

:,  Tenn.,  TMineiisBo  River  above  Chattanooga,  Tenu.,  29S;  Tounesaee 
I  Bivitt  below  Bee  TTeo  Uboabi,  Ala..  800;  HiwMssa  River.  Tenn,,  Frtnib  Broad 
r,  Teiin..3a]:LIttlnPii'uou  Kiver.  Tt^un,,  302;  Cliuob  Hiver.  Tenn,,  303;  Cum. 
Iberland  EUvrr  below  Vaehville.  T«nn.,  304;  Cnmberlnnd  River  above  NaabviUe, 
I  TDBn.,30fi:  Cnmberlaud  River  above  moutli  uf  tke  JelUco,  K;.,  Cane;  Fork  River, 
I  TwiB.,  300;  wainlimtiffna,  807. 


i   THK   CnAItGt!  OF   <,'ArT.    GKOIti 


.,  itnd  foot  of  Bee  'Viea  iilioHls.  AIb., 


c  LiHXjT.  Col.  Am06  8TlcK!fKV,  Corts  OV  Enoinkkrs— 

T  boal  on  Obig  Bivor,  operating  and  oure  of  Daris 
...  ,         ,112;  moval'Ie  dam  iu  Ohio  Biver  below  mnutli  of 

Beaver  Kiver,  Pa.,  Monongaheln  Kiror.  \V.  Va.  uid  Pa.,  313;  operating  and  care  of 
Loclta  and  Dams  Nus.  8  and  9,  M»non£shelu  lijver,  piircbiue  ol  Loi-k  nod  Duu  No. 
7,  Moiiongiibela  Kiror,  porchuae  of  Look  uud  Dam  No.  6,  HuDongahela  Kivir,  314: 
Cheat  River,  W.  Vn.,  Allpghen;  Kivi>r,  Pa.,  315;  dam  at  Herr  laliuid,  AUccli^ny 
Biver,  Pa.,  ioe  harbor  at  mtiutbuf  Mnskingiini  Uiver,  Ohio,  316^  Miiskingum  River, 
Ohio,  Djii<rDtinK  and  uare  of  louks  and  daiuH  uu  Uaskiaguia  Hirer,  Ohio,  317;  ex- 

Ik  ths  c-iiAitQB  OP  Lieut.  Cui..  O.  J.  LrPBCRUB,  Corps  of  Esqinker^— 

Falls  of  the  Ohio  Bivcr,  at  Louisville,  Ky.,  320;  IndJaua  Chute,  Falla  of  the  Ohio 
Blver,  321;  operuting  and  oaro  of  LoniHviJlu  and  Portland  Canal,  K;.,  Wabanh 
Kiyer,  Ind.,  and  III.  322;  Whito  Kivcr,  Ind.,  323;  oxiiminations,  334. 

tn  TSE  GUAROB  OF  Col.  Wix-UAM  p.  Craiqiou.,  Corts  op  Engimkero — 

Great  Kanawha  Rivnr,  W. 
Knnawhu  River,  W.  Va., 
Biver,  Va.  and  W.  Va.,  328. 

Im  trh  charor  of  Maj.  D.  W.  Looirwooi>,  Corps  of  EsaiKESttB — 

Trndenabir  River,  Ky.,Loak  No.  2,  Green  Bivar,  at  Biunwy,  K]r.,OTeen  Biver  abor* 
iiicmtb  of  Hig  tduraii  Kivur,  Kv.,  329;  operating  and  care  of  lui'ks  and  daiua  os 
Oroen  and  Barren  rivera,  Ky,,  Bongh  Elver,  Ky.,  330;  Kcntai-ivy  River,  Ky.,  331; 
operatinc  and  care  of  locks  and  dama  on  Kentncky  Biver,  Ky.,  Licking  Bivei,  Ky., 


Maminatione,  i 


LAKE  HABBOH8  AND  K1VER8, 


Ihtsr 


OF  Maj.  Clucton  B.  Sears,  Corps  o 


Harbor  at  Grand  Marais,  Minn.,  bnrbnr  at  Agate  Bay,  Ulnn.,  S3 
Dnlntb,  Minn..  337;  harbor  at  Superior  Bay  and  St.  Lonis  Bay,  Wis 
aota  Point,  at  Superior.  Wis.,  339;  harbor  at  AithUnd,  Wis.,  harbor  a 

Mteb.,  3W;  Englo  Haruor.  Miub.,  waterway  ftoai  Koweeoaw  Buy  tc ,._ 

rior,  viit  Portage  Lake  and  River,  Miuh.,  Sll;  operating  and  care  of  vraterwaj 
from  Keweenaw  Bay  to  Lake  Buperiur,  via  Portage  Lake  and  Biver,  Mich.,  har- 
bor at  Marquette,  Mioh.,  3X2;  harbor  of  refuge  at  Qrand  Muruis,  Mich.,  313; 
examination,  314. 


harbor  at 
.  338;  Minne- 
rt  Ontonagon, 
o  Lake  8)1  pe> 


Is  THK  ciiAKQit  oif  Maj.  .Iamhs  V.  Oubooht,  C<i: 


r  Enoinki 


Hanistiqiie  Uarbor,  Mich.,  311:  Cedar  River  Harbor,  Alii^li,,  MHiioniiuee  Harbor, 
Uioh.  and  Wis.,  345;  MoDominee  River,  Mich,  and  Wis.,  Oconto  Harbor,  Wis., 
316;  PonsankoB  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  317;  Sturgeon  Bay  and 
Lalia  Michigan  Canal,  Wis..  348;  operating  and  care  of  Sturgeon  Hay  and  Lake 
Hiohignn  Canal,  Wis.,  barbor  of  refuge  at  enatern  entrance  of  Sturgeon  Bay  and 
Lake  Michigan  Canal,  Wis.,  319;  iJinapee  Harbor,  Wis.,  Kewaunee  Harbor, 
Wii.,  350;  Two  Btvers  Harbor,  Wis.,  351;  Manitowoc  Hnrbor,  Wis.,  Sheboygan 
HarlK>r,  Win.,  353;  Port  Woahiugtan  Harbor,  Wis.,  harbor  of  refbge  at  Hilwan-  < 
kee  Bay,  Wis.,  353;  Milwaukee  Harbor,  Wis.,  354;  Baoiue  Harbor,  Wis.,  Kbdq-  ' 
aha  Harbor,  Wis., 356;  Wankngon  Harbor,  111.,  ^6;  Fox  Biver,  Wis.,  3fiT;  operat- 
ing and  eare  of  locks  and  dams  on  Fox  Biver,  Win.,  removing  sankon  vi  -  *  -  - 
Oioft  obstructing  or  endangering  navigation,  358 ;  examinations,  359. 


COSTF.NT8.  VU 

tmat  CHABOi  or  Capt.  W.  L.  MARinALL.  Corps  or  Exgikrhks— 

..liicogo  HnrlKir,  Ql.,  8o9;  Colaniot  Hubur,  HI..  C»liunB»  Biver,  111.  nna  IiuL.  S6I; 
Illinois  Itircr,  lit.,  362:  oparutinK  luiil  ujiro  iif  Ltv  Gr&nge  Look  uiid  Dftn,  lUinoi* 
mvur,  HI.,  lilinoU  unit  MisaiMippi  Cuual,  III.,  S&l;  eiuuiliiuliuiiB,  3K. 

H  Ttiie  OMAiiOK  uv  Maj.  William  L«blow,  Corps  of  ENtHSitERS— 

IlicltigBti  C'Uj  Hiirhor,  Iiid..  StHi;  St.  Joacph  lliirbnr.  Hioh.,  3G8;  St.  Jnteph  River, 
]  Mu-E.,  3«ffl:Kniil,h  IIUTim  Harbor.  Mtoh.,  SuueHtuclc  Harbor,  Micb.,  3T();  Ilollnnd 
(Block  Lnko)  Harbor.  Ml<!h.,  371;  CtrBad  Ifuvea  Harbor,  Mlob.,  373;  Miiakexoa 
IlM'bor,  Micb.,  373;  VThite  Lokn  Hurbor,  Miab.,  371:  Pcntwater  Hu-bor,  Mi>:b., 
Lndlngton  Hurbor,  Miob.,  376;  Muiiintnc  Harbor,  Miub.,  3TC;  harbor  of  refuge  At 
Pnrtaco  Lnkr.  Mmiwtpo  Cniinlr,  Mi'-h.,  377;  Fr»ukfi>rt  Harbor,  Mich..  Cbulevolic 

HMboriin.l"Ti(rn- f-i,,..  i.,,l.«   Mich.,  378;  PeloBkey  Ilwbor,  Mioh.,  379;  Cho- 

boygiiii  H.ifl   .r    Mil'     ;;-!■.  Ii.i  I  .1:1  ftuy  Harbor,  Miub.,  Alpena  Harb<ir  (Thiindor 
Bay  Ku.  '     r,  Mich.,383;  harbDrofrBfagoatSand Bearh, 

LnkcIlM  i  r  nt  Port  Hnrnu,  Mltib.,  885;  month  of  Itlwk 

Rivur,  M '.'  h     '  I 'I.  run  i. '   <■■     ■'!:■  i    .  ,MI;  Kon);e  Rivur,  Miuli.,  3tf7;  Cnniiug  bauiu 


a  Kiiaji<^ 


,  JJn^ 


-,oWi. 


s  THE  cnARQit  or  Coi..  0.  H.  For,  Corps  of  Ekoinrkrs— 


Clair  Flats  Canal,  Hich.,  393;  operatinff  and  oarv  nf  St.  Clair  t'tatH  Canal,  Mi«b.. 
ClroucjKiinl  Cbannul.  Uicll.,  Deb'oitltiTer,  Mtoli.,31l3;invBatigutiunof  rafttotring 
,   on  thu  (iroat  Lakes,  3M. 

s  TUEcuAjtoK  or  Ltatrr.  Col.  Jarbd  A.  Smith,  Cobps  or  Enqi^kicrs— 

_       >elIarbor,Hkh.,Tol«aoHurbor,  0Iiia.3S6;  Purl Clintoa  Harbor,  Ohio,  300; San- 

I   idwky  Hntbiir,  Ohio,  397; Sandusky  River,  Ohio.  Huron  Harbor.  Ohio,  398:  Vermil- 

tton  llarbor,  Ohio,  399;  Blank  Kivi'r  Harbor.  Ohio,  Cleveland  Harbor,  Ohio,  400: 

Kairp<rrt  Harbor.  Ohio.  401;  Ashtiibnla  Harbor,  Ohio.  102;  Coni.paiit  Harbor.  Ohio, 

AM;  retnoving  sunken  veMuU  or  oraft  obHtrncttug  or  eiidanj;>>riijg  uavigatiou,  401. 

V  Tire  CHAnoK  or  Maj,  E.  H.  BiirrNSit,  COKra  or  ENOraKBita— 

e  Harbor,  Pa.,  lOl ;  Prmiiiue  lale  Peninsula,  Erie  Hnrbiir,  Pu.,  Dnnhlrk  Harbor,  N. 
;  y.,  -iOS;  Buffalo  Harbor,  N.  Y.,  UW;  Tonuwaniia  Harbor  and  Niagura  Rivor.  N.  Y., 
I  Klacaraitivnr  ftniu  Totiawnndn  to  Port  Hoy  (Niagara  Kails),  K.  Y.,  i07;  Wilaon 
I    Harbor,  ti.  Y.,  Olcott  Harbor,  N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  408;  exauiua- 


B  chawir  or  Carr.  Dan  C.  Rix 


(,  Corps  or  ENoiKKKiia— 


[dotta  Harbor.  N.  Y.,  409;  PulUeyvllItt  Harliot,  N.  V.,  410:  harbor  at  OrnatSndna 
F  Bay,  K.  v.. 411;  faarbarat  Little  Sodns  Bay,  N.  Y.,  Oiwego  Harbor,  N.  Y., 111!;  bar- 
*'  '■  ir  at  Sack<»tl«  Harbor,  N,  Y.,  examination,  414. 

N  run  CHAR08  or  Capt.  Smitu  S.  Leach,  CoKra  op  Ekgjnrkhs— 

ti  SiiinT  IdIiukIh  anil  Crosn^over  Light,  Ht.  Lawi 

arbor,  If.  Y..  41b;  breakwater  at  Roune  Point.  I 
I   Oleat  cSaiy  River,  N.  Y.,  416;  Plattahurg  Harbor,  N.  Y.,  Uurliiiglon  tiiiibor.  Vl.| 
[  Otler  Cwok.  Vt.,  4l7i  Tioanderojta  Biver,  N.  V,,  narrows  of  Laku  Glimnplaiu,  N. 
dVt.,IIIii  breakwater  uoiiHtniutiou  lu  Lake  Chaniplaiu,  oxammationa,  iUI. 


PACIFIC  COAST. 


V  E.VGINKBHS — 


W  TMB  CSAROE  OP  CoU  G.  H.  Mendku.,  Coiipa  o 

a  Harbor,  Cal.,  *l9;  examination,  420. 

II  Tin  oiUiKiK  Off  Luur.  CoL.  W.  H.  H.  Brnyacrd,  Conre 

ItBBa  Klver,  Cal..  Redwood  Crook.  Cat.,  431 ;  8an  Liiia  Oliispn  Harbor,  Cal..  123; 
r  WUailitiflon  HArbnr,  Cat.,  4'J3;  l^ao  Diego  Ilacbur,  Cal.,  Colorado  and  GUa  rivora 
*   Kt  Tua^  Ariz.,  434 ;  exainiuatioun,  i'^ 


r  ENolKEKna— 


VIII  CONTENTS. 

IX  THR  CHARGE  OF  Ma.T.   W.   H.   HkUKR,   CORPS  OF  ENGINEERS — 

San  Joaquin  Rivor,  Cal.,  426;  Mokelumne  River,  Cal.,  427;  Sacramento  and  Feather 
rivers,  Cal.,  428;  Petaliima  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  429; 
examinations,  431. 

In  the  charge  Op  Capt.  Thomas  W.  Symons.  Corps  op  Engineers — 

Coquille  River,  Oregon,  432;  Coquillo  River,  Oregon,  between  Coquille  City  and 
Myrtle  Point,  433;  entrance  to  Coos  Bay  and  Harbor,  Oregon,  434;  IJmpqua  Kiver, 
Oregon,  mouth  of  Siuslaw  River,  Oregon,  435 ;  Yaquina  Bay,  Oregon,  436 ;  Tillamook 
Bay  and  Bar,  Oregon,  entrance  to  Nehalem  Bay,  Oregon,  437 ;  Upper  Snake  River, 
Idaho,  between  Huntington  Bridge  and  Seven  Devils  mining  district,  Upper  Co-* 
lambia  and  Snake  rivers,  Oregon  and  Wash.,  438;  Columbia  River,  between  head 
of  Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  439;  survey  of  Columbia 
River  from  the  international  boundary  line  to  Rock  Island  Rapids,  Wash.,  440; 
Nasel  River,' Wash.,  Willapa  River  and  Harbor,  Wash.,  441;  Grays  Harbor  and 
Chchalis  River,  Wash.,  Chehalis  River,  Wash.,  442;  Harbor  at  Olympia,  Wash., 
Swinomish  Slough,  Wash.,  443;  Puget  Sound  and  its  tributary  waters,  Wash.,  ex- 
aminations, 444. 

In  the  charge  op  Maj.  Thos.  H.  Handbury,  Corps  of  Engineers — 

Mouth  of  Columbia  River,  Oregon  and  Wash.,  447;  Columbia  River,  between  Van- 
couver, Wash.,  and  mouth  of  Willamette  River,  449;  canal  at  the  Cascades, 
Columbia  River,  Oregon,  450;  Columbia  and  Lower  W^illamette  livers  below  Port- 
land, Oregon,  452;  Willamette  River  above  Portland,  Oregon,  455;  Cowlitz  River, 
Wash.,  Youngs  and  Klaskuine  rivers,  Oregon,  456;  gauging  waters  of  Columbia, 
River,  Oregon  and  Wash.,  examinations,  ^7. 

EXAMINATIONS,     SURVEYS,    AND     CONTINGENCIES     OF     RIVERS     AND 

HARBORS 459 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 459 

MISSISSIPPI  RIVER  COMMISSION 459 

MISSOURI  RIVER  COMMISSION 460 

CALIFORNIA  DfiBRIS  COMMISSION 460 

HARBOR  LINES 461 

ShawB  Cove,  New  London  Harbor,  Conn.,  Bridgeport  Harbor,  Conn., New  York  Har- 
bor and  its  adjacent  waters,  461 ;  Savannah  River  in  vicinity  of  quarantine  station 
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Island  and  New  Jersey,  1106;  Passaic  River,  N.  J.,  1108:  Elizabeth  River,  N.  .J., 
1713;  Rahway  River,  N.  J.,  1115;  Raritan  River,  N.  J.,  1116;  .South  River,  N.  J., 
1120;  Keyport  Harbor,  N.  J.,  1123;  Mattawau  Creek,  N,  J.,  1125;  Shoal  Harbor 
and  Compton  Creek,  N,  J.,  1128;  Shrewsbury  River,  N.  J.,  1130;  Manasquau 
(Squan)  River,  N.  J.,  1133. 

Examinations. — Seaford  Creek,  Long  Island,  N.  Y.,  1131:  channel  connectini>;  Free- 
port  with  Great  South  Bay,  N.  Y.,  1136;  Whale  Creek,  N.  J.,  1138. 


PART  II. 

APPENDIX  G. 
REPORT  OF  MAJOR  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements.— Delaware  River,  N.  J.  and  Pa.,  1142;  harbor  between  Philadel- 
phia, Pa.,  and  Camden,  N.  J.,  1152:  Schuylkill  River,  Pa.,  IKM  ;  ice  harbor  at  Mar- 
cufl  Hook,  Pa.,  1168;  ice  harbor  at  head  of  Doluware  Bay,  Del.,  116l>;  construction 
of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1170;  Delaware  Breakwater,  Del., 
1172;  Rancocas  River,  N.  J.,  1174;  Alloway  Creek,  N.  J.,  1170;  Salem  River,  N.  J., 
1178;  Goshen  Creek,  N.  J.,  1180;  removing  win  ken  vessels  or  craft  obstruct  inpf  or 
endangering  navigation,  11S2. 

Examinations. — Barncgat  Inlet,  N.  J.,  1185;  Dennis  Creek,  N.  J.,  1187;  Cooper 
Creek,  N.  J.,  1189. 
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APPEIITDIX  H. 

REPORT  OF  WM.  P.  SMITH,  UNITED   STATES   AGENT,  BiAJOB  OP  ENGI- 
NEERS, U.  S.  ARMY,  RETIRED. 

Improvements. — '^/'ilmiiigton  Harbor,  Del.,  1194;  ice  harbor  at  New  Castle,  Del., 
1196;  Appoqniiiimink  River,  Del.,  1197:  Smyrna  River,  Del.,  1198;  Miiderkill 
River,  Del.,  1200;  Mispillion  River,  Del.,  1201 ;  Broadkiln  River,  Del.,  inland  water- 
way from  Cbincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1203; 
Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  1205;  Northeast  River, 
Md.,  1206;  Elk  River,  Md.,  1207;  Fairlee  Creek,  Md.,  1210;  Chester  River,  Md., 
f^om  Crumpton  to  Jones  Lianding,  1211;  Chop  tank  River,  Md.,  1213;  LaTrapfte 
River,  Md.,  1215;  Warwick  River,  Md.,  1216;  Cambridge  Hjibbor,  Md.,  1218;  Broad 
Creek  River,  Del.,  1220;  Wicomico  River,  Md.,  1222;  Manokin  River,  Md.,  1223; 
Onancock  Harbor,  Va.,  1225;  harbor  and  approaches  at  Cape  Charles  City,  Va., 
1227 ;  removing  sunken  vessel  or  craft  obstructing  or  endangering  navigation,  1228. 

Examinations. — Month  of  Saint  Jones  River,  Del.,  1229;  inland  waterway  between 
Mispillion  and  Broadkiln  rivers,  Del.,  1231;  Pocomoko  River,  Md.,  with  view  of 
uniting  it  with  Synepuxent  Bay  above  Snow  Hill,  1234;  Nanticoke  River,  Del., 
1236;  Black  Walnut  Harbor,  Md.,  1239. 

appe:s^dix  I. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvemexts. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1243;  channel  to 
Curtis  Bay  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1249;  James  River,  Va., 
1251 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigatioB, 
1262. 

Examination. — South  and  Middle  branches  of  Patapsoo  River,  Baltimore,  Md.. 
1262. 

APPENDIX  J. 

REPORT  OF  MAJOR  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improv 

Occoc 

1289; 

Va. 

1306;  Pamunkoy  River,  Va.,  1308. 
Examinations.— Mouth  of  Parish  Creek,  Md.,  1310;  Wicomico  River,  Md.,  1312; 

mouth  of  Little  Wicomico  River,  Va.,  1315;  mouth  of  Morattico  Creek,  Va.,  1317; 

mouth  of  Milford  Haven,  Va.,  1319. 

APPENDIX  K. 
REPORT  OF  LIEUTENANT  EDWARD  BURR,  CORPS  OF  ENGINEERS. 


1333;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through 
Currituck  Sound,  1341;  North  Landing  River,  Va.,  and  N.  C.,  1343;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1344. 
Examination.— Harbor  at  Petersburg  and  Appomattox  River,  Va.,  1345. 


CONTENTS.  XV 

APPENDIX  L. 
REPORT  OF  MAJ.  W.  8.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements. — Staunton  River,  Va.,  1350:  Roanoke  River,  N.  C,  1351;  Paeq no- 
tank  River,  N.  C,  1354;  Maokeys  Creek,  N.  C,  1357;  Ocracoke  Inlet,  N.C.,  1359; 
Fishin^if  Creek,  N.  C»  1377;  Pamlico  and  Tar  rivers,  N.  C,  1380;  Contentnia  Creek, 
N.  C,  1385:  Trent  River,  N.  C,  1387;  Neuse  River,  N.  C,  1390;  inland  waterway 
between  Newborn  and  Beaufort,  N.  C,  1393;  harbor  at  Beaufort,  N.  C,  1395; 
inland  waterway  between  Beaufort  and  New  River,  N.  C,  1397;  inland  waterway 
between  New  River  and  Swansboro,  N.  C,  1399;  New  River,  N.  C,  1400;  North 
East  (Cape  Fear)  River,  N.  C,  1403;  Black  River,  N.  C,  1407;  Cape  Fear  River 
above  Wilmington,  N.  u.,  1411;  Cape  Fear  River  at  and  below  Wilmiugt>on,  N. 
C,  1419;  Lockwoods  Folly  River,  N.  C,  1432;  Yaclkin  Ri\or,  X.  C,  1435;  George- 
town Harbor,  S.  C,  1437;  Wioyaw  Bay,  S.  C,  1441;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  1449. 

Examinations. — Fotohnuk  River,  N.  C.,  1451;  Durhams  Estuary,  N.  C,  1454; 
breakwater  at  Beaufort,  N.  C,  1457. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

IMPROVKMK19T8. — ^Waccamaw  River,  N.  C.  and  S.  C,  1464 ;  Lumber  River,  N.  C.  and 
S.  C.,1468;  Little  Pedee  River,  S.  C,  1471;  Great  Pe<lee  River,  S.  C,  1474:  Clark 
River,  S.  C.,  1477;  Mingo  Creek,  S.  C,  1480;  Santee  River,  S.  C,  1483;  Wateree 
River,  S.  C,  1488;  Congaree  River,  S.  C,  1491;  harbor  at  Charleston.  8.  C,  1495; 
Ashley  River.  S.  C.,1512:  Wappoo  Cut,  S.  C,  1514;  Edisto River,  S.  C,  1517;  Sal- 
kahatchie  River,  S.  C,  1522;  Beaufort  River,  S.  Cf.,  1524;  removing  sunken  ves- 
sels or  orafb  obstructing  or  endangering  navigation,  1530. 

Examination. — ^Lynch  River,  S.  C,  1532. 

APPENDIX  K 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvkments. — Savannah  Harbor,  Ga.,  1536;  Savannah  River,  Ga.,  1547;  Savan- 
nah River  aliove  Augusta,  Ga.,  1554;  Darien  Harbor,  Ga.,  1556;  Altaniaha  River, 
Ga.,  1561;  OconeeRiver,  Ga.,  1567;  Ocmulgee  River,  Ga.,  1572;  Brunswick  Harbor, 
Ga.,  1578;  Brunswick  Outer  Bar,  Ga.,  loSi;  Jokyl  Creek,  Ga.,  1590;  Cumberland 
Sound,  Ga.,  1593  j  inside  water  route  between  Savannah,  Ga.,  and  Femandina, 
Fla.,  1604;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 1608. 

Examination. — Savannah  River,  Ga.,  between  Spirit  Island  and  crossing  of  Charles- 
ton and  Savannah  Railway,  1609. 

Harbor  Links. — Savannah  River  in  vicinity  of  quarantine  station  near  Fort  Pa- 
laski,  Savannah,  Ga.,  1610. 

APPENDIX  O. 

REPORT  UPON  WORKS  IN  CHARGE  OF  MAJ.  .7.  C.  MALLERY  AND  LIEU- 
TENANT A.  M.  D^ARMIT,  CORPS  OF  ENGINEERS. 

IMPROVRMBNTS.— St.  Johns  Rivor,  Fla.,  1613;  Upper  St.  Johns  River,  Fla.,  1646; 
Volnsia  Bar,  Fla.,  1648;  Ocklawaha  River,  Fla.,  1651;  St.  Augustine  Harbor,  Fla., 
1653;  Indian  River,  Fla.,  1656;  northwest  entrance.  Key  West  Harbor,  Fla.,  1(^7; 
Caloosahatehee  River,  Fla.,  1660;  channel  of  Charlotte  Harbor  and  Pe^se  Creek, 
Fla.,  1663:  Sarasota  Bay,  Fla.,  1665;  Manatee  River,  Fla.,  1668;  Tampa  Bay,  Fla., 
1670;  Withlacooohoe  River,  Fla.,  1674;  harbor  at  Cedar  Keys,  Fla.,  1676;  Suwanee 
River,  Fla.,  1677. 

Examination.— Harbor  at  Cape  Canaveral,  Fla.,  1681. 
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APPENDIX  P. 

REPORT  OP  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Improvkmtcnts. — Apalaohicola  Bay,  Fla.,  1690;  Apalaohlcola  River,  the  Cut-off, 
andXower  Chipola  River,  Fla.,  1692;  Flint  River^  Ga^  1695;  Chattahoochee 
River,  Ga.  and  Ala.,  1698;  La  Grange  Bayou  and  Holmes  River,  Fla.,  1705;  Choc- 
tawhatchee  River,  Fla.  and  Ala.,  1706;  harbor  at  PeuHacola,  Fla.,  1710;  Escambia 
and  Conecuh  rivers,  Fla.  and  Ala.,  1716;  Alabama  River,  Ala.,  1718;  Tallapoosa 
River,  Ala.,  1723;  Coosa  River,  Ga.  and  Ala.,  1724;  operating  and  care  of  canals 
and  other  works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1734;  Cahaba  River, 
Ala.,  1735. 

Examinations. — Bar  at  mouth  of  Alaqua  Bayou,  Fla.,  1738;  bar  at  junction  of 
Choctawhatchee  Bay  and  Santa  Rosa  Soand,  Fla.,  1741. 

APPEIJDIX  Q. 

REPORT  OF  MAJOR  A.  N  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements. — ^Mobile  Harbor,  Ala.,  1744;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1751;  Warrior  and  Tombigbee  Rivers,  Ala.,  and  Miss., 
1755;  Noxubee  River,  Miss.,  1763;  Pascagoula  River,  Miss.,  1765;  Chiokasahav 
River^  Miss.,  1769;  Bluff  Creek,  Miss.,  1770;  Leaf  River,  Miss.,  1771;  harbor  at 
Biloxi  Bay,  Miss.,  1772;  Pearl  River  below  Jackson,  Miss.,  1774;  Pearl  River  be- 
tween Carthage  and  Jackson,  Miss.,  1777:  Pearl  River  between  Edinbnrg  and 
Carthage,  Miss.,  1779;  Bogue  Chitto,  La.,  1781;  removing  sunken  vessels  or  craft 
obstrncting  or  endangering  navigation,  1782. 

Examinations. — Mississippi  Sound,  1783;  Back  Bay,  Biloxi,  Miss.,  1784;  mouth  of 
Old  Fort  Bayou,  Miss.,  mouth  of  Wolf  River,  Miss.,  1787;  mouth  of  Jordan  River, 
Miss.,  1789;  Pearl  River  from  Edinbnrg  to  Lake  Bumside,  Miss.,  1791;  diversion 
of  Pearl  River  near  Jackson,  Miss.,  through  Tan  Yard  Branch,  1792. 

PAET  III, 
APPENDIX  E. 

REPORT  OF  MAJOR  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1795. 

APPENDIX  S. 

REPORT  OF  MAJOR  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Chefuncte  River  and  Bogue  Falia,  La.,  1808;  Tickfaw  River  and 
its  tributaries,  La.,  1810;  Amite  River  and  Bayou  Manchac,  La.,  1812;  Bayou 
Lafourche,  La.,  1814;  Bayou  Terrebonne,  La.,  1817:  Bayou  Plaquemine,  (irand 
River,  and  Pigeon  bayous,  La.,  1818;  Bayou  Courtalileau,  La.,  1821;  Bayou  Techc, 
La.,  1824;  channel,  bay,  and  passes  of  Bayou  Vermillion,  La.,  1826;  Mermentau 
River  and  tributaries,  La.,  1828;  mouth  and  passes  of  Calcasieu  River,  La.',  1830; 
harbor  at  Sabine  Pass,  Tex.,  1832;  Sabine  River,  Tex.,  1835;  Neches  River,  Tex., 
1837;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1839. 

Examinations. — Homochitto  River,  Miss.,  18,39;  harbor  of  refuge  on  Lake  Poit- 
chartr.ain.  La.,  1842;  connection  of  bayous  Black  and  Terrebonne  between  South- 
down Plantation  and  Houma,  La.,  1845;  >abine  Kiver  from  Sudduths  Bliiff,  Tex., 
to  Logansport,  La.,  1848;  channel  throngli  8abine  Luke  from  Sabine  Pass  to  mouths 
of  Sabine  and  Necbes  rivers,  Tex.,  1850;  Neches  River,  Tex.,  from  its  mouth  to 
Shooks  Bluti',  1853. 

APPENDIX  T. 

REPORT  OF  CAPTAIN  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 
Improyemknt. — Securing  mouth  of  Bayou  Phi^uemiue,  La.,  from  further  oaviug,  1857. 


APPENDIX  tJ. 
f  OF  MAJOE  A.  M.  MILLEB,  CORPS  OP  ENOtNEERS. 

i  Improvements.— Entrance  to  G«Ivc»ton  Hnrbor,  Tej„  1861;  Ship  Cbanoel  in  6»l- 
reston  Bay,  Tei.,  IWTJ;  channel  in  \Vnat  Galveston  Bay,  Tei,  1877;  Trinity  RiTar, 
Tex.,  1880;  Cedar  Bayau,  Tex.,  1SS3;  Buffalo  Bayou,  Tei.,  1886;  harbor  &),  BraEoa 
SanUa^o,  Tex.,  18tM); 

f  ExAMUunoN. — BrazoH  River,  Tex.,  from  its  mouth  to  Kiclimoml,  IS93. 

APPENDIX  V 
EEPOET  OP  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEEEB. 

'  Inpkotbmknts.— Reil  River,  Ln.  and  Ark.,  1001;  Red  River  above  Faltom,  Aik., 
1699;  Onnchitu  and  Blaok  riven.  Ark.  and  La.,  20O2;  Bayona  D'Arbonne  and 
Coni«y,  !«,,  2009;  Bayou  Bartholuraew.  La.  uud  Ark,.  2013;  Boeuf  Riv«r,  I^.. 
9016:  Teosas  River  and  Buvou  >Ucod.  La.,  2018;  Big  Blaok  River,  Misa.,  2023; 
Yuoo  River,  Miss.,  2024;  mouth  of  the  Yozou  River,  Miss..  2029:  Tchnla  Lake, 
MiBB.,   3038;  Tallahatobee  River,   Miss..   2041;  Steele   and  Waebington   bayona, 

I      Hisa.,  20t5;  Big  Sunflower  River,  Miss.,  2047;  Big  Hatcheo  River,  Tenn.,  2052; 

I      Forked  Deer  Siver,  Tenn.,  9054;  water  gaugea  on  Minsiwippi  River  and  il-n  piin- 

I      cipftl  ttibntariee,  2057;  enrvey  of  CyprcBa  Bayon  and  the  lakea  between  Jefleraon, 

I     Tcia«,  and  Sbreveport,  La.,  2065. 

BbLUUXATliiNS.— Sulphur  River,  Tex.,  2flS3;  Little  River,   Ark.,   2087;   Ouachita 

^■Kir  above  Camden,  Ark.,  2091;  Caisity  Bavoii,  Miss.,  2095;  Coldwnter  River, 

^^H.,  a09fl, 

^■^  APPENDIX  W. 

^^         REPORT  OP  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

r  Impxovkmekts. — Rem o vi og  oba true tions  in  Aikausaa  River.  2102 ;  ArkunnaiS  Rirer, 

I      3103;  Fonrohe  Le  Fevre  River,  Ark.,  2108;  Petit  Jeau  River,  Atk..  2110;  White 

I      River,  Ark.,  2111;  Cache  River,  Ark.,  2114;  Little  Red  River,  Ark,,  2115;  Blaok 

I     Slver,  Ark.  and  Mo.,  2116;  Blank  River,  Mo.,  2117:  St,  Franaia  River,  Ark.,  2118; 

■     8t.  Fnuiota  River,  Mo.,  S119;  Little  River.  Mo.,  reuoviog  suukeo  vessels  or  craft 

I    obatructing  or  endangering  navigation,  3121. 

I Bx*Mi-f*TIONB.— Saline  River,  Ark.,  2122;  KourcheLeFevreRivar,  Axk.,2135;  Cnr- 

I     rent  River,  Axk.,  2128. 

I  APPENDIX  X. 

I  REPORT  OF  CAPT.  S.  W.   ROESSLER.  CORPS  OF  ENGINEERS. 

I  BllHDfATiOKS.— Hnrlxit  ai , _.   

I      lite  the  up])or  port  of  the  city,  and  hank  protectio: 

I      V«lfRiv«r,  Tenn.,  2136. 

[  APPENDIX  T. 

1  HEPORT  OF  MA.rOa  0HA8,  J,  ALLEN,  CORPS  OP  EN0INEEE8, 

I  ba-ROVUMKNTB.— Removing  snngs  and  wrecks  from  MtaBlssippi  River,  2139;  HIbsis- 
I  rippl  Rivet  butwcon  Ohio  and  Missouri  rivoni,  2147;  harbor  at  St.  Louis,  Mo,.  2177; 
I      GtMonode  River,  Mo,,  3178;  Osage  River,  Mo.,  2182;  Kaskaskia  River,  HI.,  216o. 

I  APPENDIX  Z. 

I    BEI'ORT  OF  MAJOR  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

I  lUFiuivjiMK.xTTS. — OiierHtiug  snagboAts  and  dredgeboata  on  npper  Misaiasippi  River, 
I  3189;  MisKlstipiii  Rivei  between  Missouri Rivi!randMiiineitpo1iB,21'00;  iJi-oMoinee 
I  llantds,  UiBsiuippi  Rivrr,  3240;  operating  aud  nare  of  Des  Moines  Rnpida  Canal 
I     and  Dr>-i]ovk,  2241. 

I  ExAMi.y ATI osB.—nkiu burg  Qay,  on  Mississippi  River,  Cnlhoun  County,  ni.,  2248; 
I      Mlwiuitmi  River,  town  siilo,   from  tnniith  of  Iowa  River  to  Burlington,  2251; 
I      MoUnu  Qorbur.  Ill,,  2253;  MiBsisfiippi  Rivi-r  at  and  nniirlltllevun,  Iowa,  2254;  addi- 
I     Uonal  harbors  of  refuge  on  Lake  Pupin,  Mississippi  River,  2257. 
I  EN(J  93 a 


APPENDIX  A  A. 
EEPOET  OF  MAJOR  W.  A.  JONES,  CORPS  OF  ENGIKEBaS. 

-Mississippi  River  above  Falls  of  St.  Antliony,  Min 


L 


.,  2278;  ReJiaiver  of' the  North,  Minn,  and  N.  Dak.,'32a2;'Biirveys"foi  riwr- 
V01T9  at  sources  of  UiKsisaippi,  St.  Croix,  Chippewa,  and  Wiscousin  livera,  2'J8i' 
gauging  Miaaisaippi  Rit-er  at  ur  near  St.  Paul,  Minn.,  22S9. 

APPENDIX  B  B. 

KEPOBT  OP  LIEUT.  COL.  CHAS.  H.  SUTER.  CIJKPS  OF  ENGLNEER8. 

ExAUiNATiON.—KauBHfl  River,   Eao.,  2293. 

APPENDIX  0  0. 

HEPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

Imfbovbments. — Miaaoiiri  River  between  the  Great  Falls,  Montana,  and  Sjonx  City, 
Iowa,  2297 ;  removal  of  snaffa  and  other  obatructions  In  Misaoari  River  above  Sioux 
City,  Iowa,  2319;  examination  of  Miasoari  River  between  Three  Forks  and  Canyon 
Ferry,  Montana,  to  determine  avaiiabiiity  of  water  power,  2320;  Yellowsiona 
River,  Mont,  and  S.  Dai.,  2321. 

ExAKiKATiON. — Jamea  River,  S.  Dak.,  2321. 

APPENDIX  D  D. 
REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

iMPROVBUeNTe. — Obion  River,  Tenu.,  2327;  Tennessee  River  above  Ctiattaiiooea  and 
bi.'l()w  Bee  Tree  Shoala,  2330;  Hiwasaee  River,  Teiui.,  2331;  French  Broad  andXittla 
PiCtfuu  rivera,  Tann,,  3383;  Clinch  River,  Tenn.,  2387;  Cumberland  River,  Tenu. 
nud  Ky.,  2389;  Caney  Fork  River,  Tenn.,  3402. 

EXamisations. — Ohio  River  botweea  LivinRston  Point  and  Tenooasee  l8lanil,2404j 
Uutk  River,  Tenn.,  2106;  Sefjuatchie  KivKr,  Tenn.,  2108;  Hiwaasee  River,  Tee 
2112;  Emory  River,  Tenn.,  3413. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

IMPROVEMF.NT8. — TeuneBBee  Rivar 
Tree  Shoals,  Ala.,  2419;  operatin 
River,  2431, 

APPENDIX  P  F. 

REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

iMPnovBMBSTs. — Ohio  River,  2438;  operating  snag  boats  oq  Ohio  River,  2478;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsbure,  Pa.,  2481;  mov- 
able dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  2184;  Monongahela 
River,  W.  Ta.,  and  Pa.,  24S3;  operating  and  care  of  looks  and  dams  Xos.  8  and  9, 
Monongahela  River,  2492;  purchase  of  lock  and  dam  No,  7,  Honongahela  Biver, 
2496;  purchase  of  lock  and  dam  No.  6,  Mononenhela  River,  Cheat  River,  W.  Va., 
3496;  Allegheny  River,  Pa.,  3488;  tiara  »l  Hetr  Ijtlnii.l.  Alleghany  River,  neat 
Pittflbuig,  Pa.,2501;  tee  burbor  at  mouth  of  MiiBkii>»!iim  River.  Ohio,  2502;  Mns- 
kingnm  River,  Ohio,  2504 ;  upenititig  and  care  of  locks  and  dams  on  Mnskingnm 
River,  Ohio,  2506. 

ExAHi  NATIONS  .—Ohio  River  at  or  near  Klizabutlitun-n,  II!.,  2518;  liarbor  at  Evana- 
villo,  Ind..  2530;  Ohio  River  l>etweeu  Ludlow  and  Covington,  Ky.,  and  CinoLn- 
nati,  Ohio,  2533;  LiUle  Miami  River,  Obiu,  for  iue  harbor.  2525;  Ohio  Eiver 
between  Ironton,  Ohio,  und  3  milM  along  and  up  the  Ohio  east  of  mouth  of  Gnyon 
River.  W.Va.,2S3T;  Raccoon  River,  Ohio,  2530;  location  of  looks  and  damson 
Ohio  River  between  Davis  Island  Dam  and  the  dams  near  mouth  of  Beaver  River,  i 
Pa.,  2533;  look  and  dam  on  Allegheny  River  between  (proposed]  dam  at  Tarantnm  j 
and  Herr  Island  Dam,  Pa..  2535;  lock  and  dam  on  Allegheny  River 
Toreotum,  Pa.,  3538;  Allegheny  River  from  Otean,  N.  Y.,  to  Warren,  Pa.,  2510. 


IVBMB.VTS.— Fall!  of  tho  Obto  liivor,  at  I^iUbvIIIb,  Ky.,  2543-  Indiana  Chnt«, 

■  r^IU  of  the  Ohio  Kiver,  25*9;  operatiug  »nd  oura  of   LontsviUo  and   PortUod 

■  CkwI,  Kr.,  2554i  Wsbash  Eiver,  Ind,  anA  III.,  255B;  White  EiTor,  Ind,.  3667. 
WATIONS,— Unle  Wabuh  Uivn,  U\.,  2569;  EiulmrmH  Rivar,  lU.,  2573. 


BEPOET  OF  COL. 


KM.  p.  CRAIGHILL,  C0i;i'8  OF  ENGINEERS. 


APPENDIX  I  I. 
REPORT  OF  MA.10R  D.  W.  LOCKWOOD.  CORPS  OF  ENGINElCIt8. 

-Trnclowater  River,  Ky.,  Li^ck  Xo.  2.  Uroen  Rivor,  at  Riiniaey,  Ky.. 

-      '  ■'     "  "       River,  Ky.,  261W;  onomting  and 

s«,  Ky..  2m-,  Rougli  Rivor,  Ky., 
Lte  ofloolcs  and  datne  on  Kenlnoky 
andWoHt Liberty. Ky., 2630;  Big 


I  look  and  dtkm  on  Little 
,  W.  Va.,  2644. 
iiuction  of  Big  Sandy  and  Ohio 


B;i!£16(Kouti)()ky  Biver.  Ky.,2G13;uper»tingsudciL 
■  BiTer,  Ky,,  2622:  Linking  Elvar between Furinere 
I  fiaady  Rxvtr,  W.  Va.  and  Ky ,,  2631 ;  Luvisa  t  ork  ol 
WToik  of  Big  Sanily  Biver,  W.  Va.  and  Ky.,  2637; 
I  Little  Kanawha  River,  W.  Vn.,  26il ;  oporatinK  hj 
IKmnatrha  Rivar.  W.  Yn.,  2843;  BuoWi.irinnn  Kiv( 
NH.— Licking  Rivnr,  Ky.,  L-ftli;  bar  at 
I  rivws,  3&17. 

PART  IV. 

APPENDIX  J  J. 

REPORT  OP  M.^.IOR  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

ioTEMB:n'6.— Harbor  at  Grand  Maraia,  Miun..265I;  hnrbor  al  Agate  Buy,  Minn., 
SKM;  hnrbor  at  Dululh.  Minn..  2657;  harbor  ai  Superior  Buy  and  St,  Louia  Bay, 
Wi«.,  26SS;  Uinnpguta  Point  at  .Superior,   Wis.,  ^73;  harbor  atAsLland,  WU.. 
aSTt;  harbor  at  Ontonagon,   Mich.,  2677;  Eagle  Harbor,  Mich..  26T9;  waterway 
Ifritm  Keweenaw  Bay  to  Luke  Superior,  Mich.,  §680;  harbor  at  Marqaette,    Mioh., 
JS;  harbor  of  refoge  at  Grand  Mar&U,  Mich.,  2889. 
njiATiON.— Aiioviez  Bay  and  Neraadji  River.  WiH.,  2692. 
(OK  Lines.— Aliouez  Bay,  near  Sui>erior,  Wis.,  2695. 

APPENDIX  K  K. 

REPOHT  OF  MA.IOll  .lAMES  F.  GREGHKY,  CORPS  OF  ENGINEERS. 


E  Oconto  Harbor,  Wis.,  3708;  PenBaiiksu  Harbor.  Wig.,  2710;  Green  Buy  Harbor,  Wis., 
~711 ;  Sturgeon  Bay  and  Lake  Michigan  CauaUWts,.  2714 :  operating  and  core  of  Btnr- 
"D  Bay  ondLake  Michigan  Ounal,  Wis,,  2718;  harbor  ufrefnge  at  entrauoe  of  Star- 
uO  BayandLakeMichlganCanal,  Wis,,  2719; Ahniipeo  Harbor, Wis., :n2i;Kewaa- 
»  Harbor,  Wis.,  2724;  Two  Rivers  Harbor,  Wis.,  2727;  Manitowoe  Harbor,  Wis., 
W;  ShobovgtU]  Harbor,  Wis.,  2733;Port  Washington  Harbor,  Wis.,  2738;  harborof 
.-'ageatMtlwaakeeBay,  Wis.,  3741;  Milwaukee  Harbor,  Wis.,  2744;  RaoineHu'bor, 
|Wi3.,27*8j  KennshaHsirbor,  Wis., 2751;  Waukegan  Harbor,  111.,  2754;  Foj  Rivor, 
I  Wis.,  2758 ;  operating  and  care  of  locks  and  dams  on  Foi  River,  Wis.,  2766 ;  remoT- 
l.lDg  raaken  vesfels  or  acoft  obatmcting  or  endangering  navigation,  2777. 
ftsuinfATIOM'8. — Oieen  Bay,  Wis.,  from  light-houae  to  lirat  iiridge  on  Fox  River, 
■  •1778;  protection  wait  on  aanal  at  KanUmina,  Fox  River,  Wis.  2779;  harbor  at 
|£tockhridii«,  Lake  SVinnebogo,  Wis.,  2782:  harbor  at  Calnmet.  Lake  Winnebiigo, 
1  WU.,  WW!. 
*   -  -     -  ■  -    Ks.— Ocoiiiij  Hnrliur,  Wis.,  2781:  Milwnnkoe  River,  Miiwankte,  Wis., 


xx  contents.  ^^^^^^^h 
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repoht  of  capt.  w.  l.  marshill.  cokps  of  enodrbees. 

Improvbments.— Chioiigo  Harlior,  111.,  3791;  Calninot  Hurbor,  111..  2810;  Calnmet 
Kiver.  111.  and  Ind..  2815;  Illinois  River,  III.,  2822;  oiierntiug  and  care  of  L» 
Orange  Lock  and  Dun>,  IlliuoiB  River,  111.,  2630;  lUinoiB  aud  HiBsiBHippi  Canal, 

ExAMiNaxlONS. — Outer  harbor  at  moulb  ol'  Calamet  River,  lU,,  2846;  Wolf  Kiver 
Harbor,  Iiid.,2850. 

APPENDIX   M  M. 

REPORT  OF  MAJOR  WILLUM  LUDLOW,  CORPS  OF  ENGINEERS. 

Impbov[;mektb. — Mlcliican  City  llnibor,  Ind.,  2858;  8t.  Joaepb  Harbor,  Mii 

St.  Joaepli  River,  Micb..  South  Hnvon  Harbor,  Mich.,  2870,-  Saugatauk  Hnthoi, 
Mich,,  2871;  Holland  (Black  Lake)  Harbor,  Mich.,  2877;  Grimd  Haven  Hatlior, 
Mich..  2879;  Muskegon  Harbor,  Mich.,  2885;  White  Lake  Hatbot,  Mich  2890. 
Feotwater  Harbor,  Mioh.,  2894 ;  Ludisgton  Harbor,  Mich..  2895 ;  Mauiatea  Harbor, 
Mich,,  3897;  harbor  of  refuge  at  Portage  Lake,  Manietee  Conntj,  Mioh.,  2903; 
Frankfort  Harbor,  Mich^  2905;  Charlevoix  Harbor  and  entrance  lo  Pine  Lake, 
Mich.,  3908;  Petoakey  Harbor,  Miei.,  2910;  Cheboygan  Harbor,  Mich.,  2917 
Thonder  Bay  Harbor,  Hick.,  2620;  Thonder  Bay  River  (Alpeua  Harbor/,  Mich., 
2S22:  Saginaw  River,  Mich.,  2934;  harbor  of  lelnge  at  Sand  Ueaoh,  Lake  Hnron, 
Mich.,  2931;  Blaok  River  at  Fort  HaroD,  Mich.,  2938;  month  of  Black  River, 
Mioh.,  2M0;  Clinton  River,  UJch.,  2942;  Rouge  River,  Mich.,  3916;  turning  baaiu 
in  Kongo  River,  Mich.,  2947. 

Examinations. — Hammond  Bay,  Mich.,  2948;  Sebew^ng  HiTer,  Mich.,  2950;  Pin* 
River  at  St,  Ulair,  Mich.,  2954;  Belle  Kiver,  Marina  City,  Mich.,  2956. 

HaBBOR  LtNEB.— Black  River  at  Port  Huron,  Mich.,  2958. 

APPENDIX  NN. 

REPORT  OF  COL.  O.  M.  POE,  CORI'S  OF  ENGINEERS. 

iHPROVKMKNTe.— Ship  cbMinel  eunneotiug  the  wateie  of  the  Great  Lakes,  between 

Chicngn,  Dnliitb,  sod  BntlUo,  2963;  operating  and  uure  of  St.  Marys  F^la  Canal, 

Mich.,  2970:  St.  Marys  River  at  the  FoUb,  Mich.,  2991:  Huy  Lake  Channel,  St. 

Marys  Kiver.  Mich,.  3021:  St,  Clair  Flat*  Caiml,  Mich.,  3029;  operating  and  can 

of  St.  Clair  FlatB  Canal.  Mich..  3031;  GrosBepoiut  Channel,  Mich.,  Detroit  Rivor, 

Mich.,  3031, 

HAitnOK  LiNEB.— St,  Marys  River  at  Sanlt  Sto.  Marie,  Mich.,  3037;  Detroit, 

APPENDIX  OO. 
REPORT  OP  LIEUT.  COL.  .lARED  A.  SMITH.  CORPS  OP  ENGINEERS. 
IM PRO VKMKSTS.— Monroe  Harbor,  Mioh.,  3047;  Toledo  Harbor,  Ohio,  3060;  Port  I 
Clinton  Harbor,  Ohio.  3058;  SiinduBky  Hiitlior.Ohio,3061;  t<aDdnsl(v  River,  Ohio,   I 
3065;    Hnnm  Harbor,  Ohio,  3067;   Vermillion   Harbor,  Ohio,  3071;'  Black  River  I 
Harbor,  Ohio,  3072;  Cleveland  Harbor,  Ohio,  3075;  Fairport  Harbor,  Ohio,  3081j 
Ashtabula  Harbor,  Ohio,  3085;   Conueaut  Harbor.  Ohio,  3089;   removing  a     ' 
veasela  or  eralt  obstructing  or  endangering  navigation,  3093. 

APPENDIX  P  P. 
REPORT  OF  MAJOR  E.  H.  RUTFNEK,  CORPS  OF  ENGINEERS. 
IM PRO VKME NTS.— Erie  Harbor,  Pa..  3096;  PrcBque  Isle  Pomnsala,  Erie  Harbor.Pft., 
3I0IJ  Dunkirk  Harbor,  N.  ¥.,3103;  BuO'alo  Harbor,  N.Y.,3107;  Tonawauda  Har-  ] 
bor  and  Niagara  River,  N.  Y.,  3111 ;  Niagara  River  from  Touawanda  to  Port  Day,  N.    F 
y.,3113;  WflBon  Harbor, S. T., 3111 ;  01cottilarbor,N,  Y.,3116j  Oak  Orchard HMV 
bor,  N.  Y.,  3117. 
EXAMiNATios.— Donkirk  Harbor,  N.  Y.,  3119. 

APPENDIX  Q  Q. 
REPORT  OF  CAPT.  DAN  C,  KINGMAN,  CORPS  OF  ENGJNEBB8. 
btPROVKMKKTs.— Harbor  at  Charlotte,  N.  Y.,  3132;  harbor  at  Piiltnevvill*,  N.  Y., 
3136;  harbor  at  Great  Sodnn  Buy,  N.  Y.,  3110:  harbor  at  Little  S.iduB  Bay.  N,  T., 
31*6:  harbor  nt  Oswego,  N.  V..  3152;  harbor  at  Snckctta  Harbor,  N.  Y.,  Sl66. 
ExahtnaTiok.— Harbor  of  refui^o  in  Mesico  Bay,  N.  Y.,  3166. 
Earbok  Lwks.— Oswogo  Harbor,  N.  Y.,  3178. 


( 


APPEM>IX  R  R. 
REPORT  OP  CAPT.  SMITH  S.  LEACH,  CORPS  OP  ENOINEEHS. 

I  Impbovgmehts.— ShonlB  between  Slater  iBlaiide  and  Cnwa-iiver  Light,  St.  LstrrencB 
Hirer,  N.  Y.,  3188;  OgderiBbnrE  Harbor,  N.  Y.,  3190;  liroakwaler  ftt  Ronae  Point, 
Lake  Cbamplaln,  N.  Y.,  3192;  Great  Cbazy  River,  N.  Y.,  3194;  Platt^linrg  Harbor, 
N.  Y.,  3195;  BnrliDjrton  Horlior,  Vt.,  3196;  Otter  Creek,  Vt.,  3198;  Ticonderoxa 
Biver,  N.  Y.,  3200;  Narrowe  of  Lake  ChampUin,  N.  Y.  and  Vt.,  3201;  lireakwotor 
conBtmctioa  in  Lake  Cbamplnjn,  3202. 

I  Examixatioks. — North  Hero  Harbor,  Lake  Chatnplain,  Vt.,  3213;  hivrbur  at  Adama 
(Tobisa)  Landing,  Grand  Isle,  Vt.,  3216. 

APPKNDIX  S  S. 

REPORT  OF  COL,  0.  H.  MENDELL,  CORPS  OF  ENGINEERS. 


APPENDIX  T  T. 
'  BEFORT  OF  LIEUT.  COL,  W.  H,  H.  BENYAURD,  CORPS  OP  ENGDTEERS. 

\  IMPSOVEMKSTS.— Napa  River,  Cal.,  3223;  Redwood  Creek  CaL.  3225;  San  I,iiis 
ObLspu  Harbor,   Cal.,  3226;  Wilmiugton  Harbor,  ChL.  3229;  San  Diego  Hari">r, 

_      C»l..  3231;  Colorado  and  Gila  rivers,  at  Yuma,  Ariz.,  3234. 

I  EXAMtKATloss.— Twelve-mile  Creek,  San  Francieoo  Bav,  Cal.,  3236;  Alviso  Slougb, 
ClkL,  3336;  deep-water  harbor  at  Son  Pedro  or  Suata  Montoa  Bay,  Col.,  3238. 

APPEND  [X   UU. 

REPORT  OF  MAJOR  W.  H,  HEUEK,  CORPS  OF  ENGINEERS. 

iMPROVKMKiras,— San  Joaquin  River,  Cal.,  3265;  Mokelnmne  River,  Cal.,  32G9;  8ac- 
ramento  and  Feather  rivers,  Cul.,  3371;  Petuluma  Creek,  Cal.,  32T6;  Humboldt 
Harbor  and  Bay  C»l.,  3278. 

ExAMiNATioKS.— Sao  Josquin  RiTcr,  CaL,  fromHilla  Ferry  to  Firebangba  Ferry, 
inolndiDc  closing  of  nlousbs  above  Stockton,  3390;  Old  River  Branch  uf  San 
Jooqnin  Kiver,  Cal.,  3294;  Merced  River,  Cal,,  32SW;  Tuoliimuo  liivor,  Cul.,  32y9; 
StBnlslanH  River,  Cal.,  3301 ;  montli  of  Navarro  River,  CaL,  3:'iU-l ;  hurbur  ol'  Cresiieni 
OttJ,  Cai.,  330S;  harbor  at  Yaquina  Bay,  Oregon,  331*. 

APPENDIX  V  V.      ■ 

REPORT  OF  CAPT.  THOMAS  W.  8YM0NS,  CORPS  OF  ENGINEERS. 

L  IMPROVKSIBNTS-— Coquille  River,  Oregon.  3321;  Coquille  River,  Oregon,  between 
Co'inille  Citv  and  Myrtle  Point,  3329;  entrance  to  Coos  Bay  and  Harbor,  Oregon, 
3332;  Umpqua  River,  OreKOo.3342;  moutb  of  Siaalaw River,  Oregon,  3344;  Yaquina 
Bay,  Oregon,  3357;  TiUautooh  Buy  and  Bar,  Oregon,  3368;  entrance  to  Nehalem 
Bay,  Oregon,  3371;  Upper  Snake  River,  Iduho,  between  Huntington  Bridge  and 
SeTnn  Devils  Mining  IMstrict,  3372;  upper  Columbia  and  Snake  rivers,  Ori'gonand 
Wanb.,  33T5;  Columbia  River,  between  head  of  Rock  Islaud  Rapida  and  foot 
of  PriMt  Rnpidii,  Waah.,  337fl;  Naoel  River,  Woab.,  3399;  Willapa  River  and  Har- 
bor, Waxli..  mOH:  Grays  Harbor  and  Cbchalis  River,  Wash.,  3408',  Cbehalia  River, 
Wa«h.,  Ml  I ;  harbor  at  Olympia,  Wash.,  3115;  Swinomish  Slougb,  Wash.,  3419; 
Paget  Soiiiut  and  its  ttibiiury  watera.  Wash.,  3435- 
ExAMi.VATiDN-f.^Chetoo  River,  Oregon,  3429 ;  Rogue  River,  Oregon,  3433;  Cooa  Giver, 
Oie*,fon,  :U^;Alsea,  River,  Oregon,  3440;  Neatuaga  River,  Oregon,  3446;  upper Co- 
tninbla  River.  Wash.,  from  international  bouudary  to  Rock  Islands  Rapids,  3452; 
Kootenai  Hirer  from  Pry,  Idaho,  to  intemationiiJ  boundary  line,  34o6;'S)H)kaue 
Rivrr,  Idnbo.  ttom  Post  Falla  to  Lake  Occur  d'AIene,  341^:  SuohomiBh  River, 
Wash..  ^>in  its  mouth  to  I.onnll.  U(i2;  Everett  Harbor,  Waah.,  ineludine  tnouth 
of  ttnoboitiisb  River,  3464:  Nnnksai-'k  River  and  Belllnghom  Bay,  Wnab.,  U46S. 
Hakbou  Lineb.— PorU  in  the  Statu  of  Washington,  347;^. 


APrESIJIX  w  w. 

REPOKT  OF  MAJOR  THOS.  H.  HANDHUKV,  CORPS  OP  ENOnnsEBS. 

iMrriijvEMESTS.— MoDth  of  Colnrabia  Eirer,  Oregou  and  W.i'h.,  3488;  ColumTjia  \ 
Rivet  between  VancoQver,  Wash.,  and  month  of  Willamette  Kiiar,  3503;  canal  at 
tlie  Cnscadss,  Columbia  River,  Onigon,  3506;  Columbia  and  lower  Willametie 
rivers  below  Portland,  Oregon,  3516;  Willamette  BJvor  above  Portland  and  Tam- 
hiU'River,  Orecon,  3522;  Cowlitz  River,  Wash. ,3526;  Yoonga  and  Elasqiiiap 
rivim,  Oregon,  3o'2T;  gmijiiiig  wateri  of  Colnmbia  River,  Oreuooiand  Wash,,  3528. 

ExAMiMATioSB.— Wniumfitte   River    above   Orpffon   City,    Oregon,   3529;    Yamhill 
Rivot  from  moiitli  to   McllinnviUo,  Dragon,  3531;  Lawia  River,  Wimb.,  from 
month  to  Speliab  Creek,  3533, 

Harbob  Links.— Columbia  River  at  Flavel,  Oregou,  3537. 

APl'ESDIS  X  X. 
REPORT  OF  CAPT.  FREDERICK  RODGERS,  UNITED  STATES  NArY. 
gnPtfiti'isluM  of  tbe  harbor  of  Sew  V.iili,  3641. 


C. 


APPESDiX    VY. 

REPORT  OP  THE  MISSISSIPPI  RIVER  COMMISSION. 

i.  COMSTOCK,  Colonel,  Corps  of  Entfines 

"    auTEK,   Lieutenai  '  '■  ' 

r,  Corpa  of  Engine 


;_Hknrt  L^WaiTrNO,  Assistant  U.  1 

'  t,  and  Henry  Pl&D,  I 

CoiimUtioneri. 

Asr.suAL  Rbfort  «ir  Fiscal  Year  ending  Jcnb  30, 1893,3545. 

Appknsix  1.— Noteof  Col.C.B.  ComstoRk,  Corps  of  Engineers,  on  "changeof  plai 
at  Red  River  Landing,  3564. 

Appendix  3.— Report  of  Committee  on  Dredges,  3S70. 

Afpknoix  3. — Report  of  Cap*.  Carl  F.  Palfrey,  Corps  of  Engineers,  Secretary  Mts- 
gisHtppi  River  Commission,  3373 ;  (A)  report  of  Assistant  Engineer  Chaa.W,  Stewart  I 
on  secondary  tri angulation  from  Fort  Louisa,  Jowa,  to  near  month  of  Ualona  Rivar, 
111.. 3589;  (B)  report  of  Assistant  Engineer  A.  T.  Morrow,  in  charge  of  topogritph- 
icul  part;  for  season  of  1892,  3600;  (C)  report  of  Assistant  Engineer  A.  X  Morrow 
on  tettiar;  triangulation  aod  stone  Imes  ftom  Donald  son  ville  to  Head  of  Passes, 
and  precise  levels  from  New  Orleans  to  Head  of  Passes,  3003;  (D)  report  of  Assis- 
tant Eneini^er  James  A,  Paige  on  precise  levels  from  New  Orleans  to  Head  of 
Fahsss,  3020;  (E)  report  of  AasiaCant  Engineer  J,  A.  Ockeraoo  on  inspection  of 
gauges,  3654 ;  (F)  highest  and  lowest  gange  rending^  on  Mississippi  River  and  its 
niliutariea  and  on  Atchafnlaja  River,  18(12, 3001;  (G)  highest  and  lowest  and  mean 
highest  and  mean  loweHt  stages  of  Mississippi  River  Irom  Cairo  to  Head  of  Passes, 
lM'72-1892,  eta.,  3662;  (H)  mean  nnmber  of  dajs  during  which  the  MiaaisBippi  River, 
froiD  Cairo  to  Head  of  Fusses,  was  between  certain  indicated  heights,  1872-1893, 
etc. ;  (I]  discharge  measurements  on  Mississippi  River  and  its  tributaries  and  on 
Atchafaliiya  Biver,  1892,  etc.,  3863;  fK)  report  of  Capt.  Carl  F,  Palfrey,  Corps  of 
Engineers,  on  study  of  some  early  maps  of  Mississippi  River,  etc.,  3703;  (L)  oom,- 
motciial  stotistica,  I8B2,  3708. 

Api'KNDIX  4.— Report  of  Capt.  8.  W.  Boessler,  Corps  of  Engineers,  on  operations  in 
first  and  second  districts,  3713;  (A)  report  of  Assistant  Eugiuea'  W.  M.  Rees  on 
impravemeut  at  HopuSeld  Bend,  3726;  |li)  report  of  Atisistont  Engineer  Aug.  J, 
Nolty  of  operations  at  Plum  Point  Reach,  3731;  (C)  report  of  Assistant  Kngiueer 
C.  w.  Startevant  on  repairs  to  plant,  3743. 

ApitisdixS. — Report  of  Capt.  C.  SlcDTowneend,  Corps  of  Enginaeri,  on  operations 
ill  the  third  dJBt^il^t,  3752;  (A)  report  of  Assistant  Engineer  Arthur  Eider  on  work 
at  Greenville  Harbor,  Aahb rook  Neck,  and  Louisiana  Bend,  3769;  (B)  report  of 
Assistant  Engineer  B.  St.  L.  Copjii^e  on  work  at  Vicksburg  Harbor,  3784;  (C) 
report  of  Capt.  C.  McD  Townaend,  Corps  of  Engineers,  on  comparison  of  low-water 
•iiiindings  taken  throngh  Lake  Providence  Reach.  1882-1891,  3786;  (D)  cost  of 
UnlTed  States  levees  in  Mississippi,  Arkansas,  and  Louisi una,  1882-1893,  3B06;  (£) 
statement  of  Assistant  Engineer  Arthur  Hider  of  rei>airH  to  plant,  3807. 

ArPKNDix  B.^Report  of  Capt.  JohuMillU,  Cor|is  of  hii^iluoers,  on  opeiiitiMia  iD  the 
fourth  district,  3B16. 
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REPORT  OF  THE  MISSOURI  EIVER  COMMISSION. 

bilAltLXB  R.  SOTER,  Lientenant-Cnlonel  Corpe  of  Gugineers.   It.  S.  A.,   PrMldeut: 

■^  A.  MxcKEHZiK,  Major,  CotpB  of  Eai-meeta,  U.  8.  A.;  O.H.  E11N8T,  Miijor,  Corjia  of 

Engineers,  U.  S.  A. ;  GARi.Aia>  C,  liKOAl>UCAI>  imil  RicsARti  S.  Dicuun,  Commia' 

^SSVAi,  Report  for  Fiscal  Ykar  KMnmo  Jvnk  30,  I8D3,  3921. 
iPPKHPix  A. — Report  of  First  Lieut.  J.  C.  Sanford,  Corps  of  Eiiglneers,  Secretnry 
UiBsouri  River  ConunlBsioii,  3929;  (1)  oonuaerce  of  the  Missuuri  River  beCn'('i.-n 
izCitf  and  the  mouth,  1B92,  3933;  (3)  table  of  geographical  positions,  3>}i2;  |3| 
measaremont  of  bridges,  opposite  3941;  (i)  table  of  distaaoes,  3DU;  (5)  iiniiiiul 
r*pott  of  Mr.  O,  W.  KerffnsoQ,  assistant  englnsor,  3956;  (6)  anonal  report  of  Mr, 
Juues  A.  Faig«,  assistant  engineer,  4134;  (7)  anunal  report  of  Mr.  O.  H.  B.  Turner, 
BMiatant  eDgineer,  4218;  (8>  annual  report  of  Mr.  A.  EE.   Blaisdelt,  assistant  iiu- 

,    gi&eer,  4ii2I. 

Api-xndix  1). — Annual  report  nfMi.  S.  Waters  Fox,  divisioii  ongineet,  Omaha  Dlvi- 

,   slon.  4223. 

1   C.—Annnal    report  of   Mr.    8,   Waters    Fox,   division   engineer.  Saint 
J08(^ph  Division.  4228. 

'^fPEKUix  D. — Anniiul  report  of  Mr.  8.  Waters  Fox,  division  engineer,  Kanmi  CitT 

<    Division,  4233. 

[iretaritix  E. — Annual  report  of  Mr.  Saonuol  H.  Yoiige,   division  engineer,  Kuilku 

E  City  and  ()Bage  divisions,  4235. 

UTKNDix  F.— Annnsl  report  of  Mr,  B.   Waters   Fox,  division  engineer,  Oasuouiide 

f^Uivision,  4258. 
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report  of  Col.  O.  M.  Pos,  Coni»  of  Engineers,  4271;  (7)  report  of  Major  K.  II. 
Rntbier,  Corps  of  Engineers,  4272;  (8)  report  of  Major  T.  H.  Handburv,  Corps  of 
Engineers,  1273. 
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APPENDIX  Y  Y. 


ANNUAL  REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION  FOR  THE 

fiscal  year  ending  june  30,  189s, 

Army  Building, 
New  York  City^  June  28,  1893. 

Sib:  The  Mississippi  Eiver  Commission  has  the  honor  to  sabmit  its 
aonnal  report  for  the  fiscal  year  ending  June  30,  1893. 

The  act  approved  July  13, 1892,  apx)ropriated  the  following  sums  to 
be  expended  under  the  Commission: 

Improrement  of— 

Memphis  Harbor,  Tennessee $25,000 

Vicksburg  Harbor,  Mississippi 80, 000 

Greenville  Harbor,  Mississippi 100, 000 

Natobez  Harbor,  Mississippi }  gQ  qq^ 

Vidalia  Harbor,  Louisiana \  *  ^^ 

Atchafalaya  and  Ked  rivers 80, 000 

Mississippi  River 2,000,000 

The  last-named  sum  was  distributed  as  follows: 

Levees $1,500,000 

Channel  works  (construction) 333, 000 

Channel  works  (dredging) 35, 000 

Plant 110,000 

Surveys,  gauges,  and  observations 22, 000 

Details  of  allotments  are  shown  in  the  financial  statements. 

Transfers  of  allotments  and  of  previous  balances  have  been  made  as 
follows : 

The  levee  system  having  been  redistricted  balances  of  previous  allot- 
ments for  levees  was  transferred  to  the  ncnv  titles.  From  Plum  Point 
$25,000  has  been  transferred  to  rebuilding  the  steamer  Mississippi, 
815,000  to  dredging  experiments,  and  $2,000  to  surveys,  gauges,  and 
observations. 

First  and  second  districts:  From  the  balance  for  Memphis  Harbor 
has  been  transferred  $7,431.78  to  Hopefield  Bend.  From  Ashbrook 
Neck  has  been  transferred  $25,000  to  plant  for  the  third  district. 
From  the  general  service  its  remaining  balance  of  $40,345.33  has  been 
ti'ansferrexl  to  surveys,  gauges,  and  observations  under  the  secretary. 

The  act  approved  March  3, 1893,  appropriated  the  sum  of  $2,065,000, 
to  be  available  July  1, 1893. 

From  this  distribution  has  been  made  as  follows: 

Levees $1,500,000 

Channel  works  rconstruction) 455, 000 

Dredging  experiments 40, 000 

Plant 292,000 

Surveys,  gauges,  and  observations 132, 000 

Expenses  of  Mississippi  River  Coniniission 40, 000 

leaviDK  unallotted  $206,000^  of  which  $150,000  is  held  awaiting  the  results  of  the 
dredging  experiments. 
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Since  tlie  last  report  of  tlie  CcraiinissKin  Ave  iiiLH>tiii{;«  li.ive  been  he! 
as  follows:  In  New  York  on  Jnne  22,  Angiist  i!,  lf*92,  uml  June  ~ 
1803;  on  the  sttiaiuer  Misiiissi]ipi  November  5,  I8!)i',  aiul  on  the  steaii 
Gen.  Barnard  on  May  (>,  l.S!t;f.  The  two  last- men tioueil  meetings  ha 
included  inspections  of  tlie*workB. 

OFFICE  AND  SUBTEVS,  GAVGES  AND  OBSERVATiriNS, 

Triangulntion. — At  the  date  of  the  last  aunnal  report  the  triangnl 
tion  party  on  May  31,  IS'JS,  had  reat'hed  Fair]X)rt,  Iowa,  aubseqnont 
this  work  has  been  extended  opstream  a  diBtarice  IIG  miles,  «aA 
within  !l  miicH  of  Dubnqne,  Iowa,  by  August  2U.  Tliis  is,  at  presei 
the  northern  limit  of  the  triangulatiou  of  the  general  survey  which  t 
Oommission  is  directed  ta  extend  from  the  Ileud  of  the  Passes  to  t 
headwaters  of  the  Mississippi  River.  This  nurvey,  lomplete  in  i 
trian|;ulatioi],  topopniphy,  and  hydrography,  is  now  finished  from  t 
head  of  the  Des  Moines  Bapids  Co  Donaldsonville,  La.,  TD  miles  abfi 
Now  Orleans.  The  leveling  and  triangulation  is  fluished  to  the  Hal 
of  the  Passes. 

The  survey  down  to  Donaldsonville,  done  by  the  Commission  in  181 
connected  with  a  survey  in  1S79,  extending  up  to  DonaldsonTJUe  ft- 
the  Ilead  of  the  Passes,  by  tlie  U.  S.  Coast  and  Geodetic  Snrvey. 
was  considered  advisable,  in  order  to  obtain  the  iuformatioQ  which 
best  given  by  comparative  surveys  and  to  secure  uniformity  of  meth' 
and  detail,  to  extend  the  surveyof  the  Commission  from  DonaldsonTl 
down  to  tiie  Head  of  tliu  Passes.  Accordingly  a  party  entered  the  fie 
at  Uonaldst^nville  on  December  13, 18i)2,  to  make  sucli  trinngnlation 
might  be  found  necessary,  Ironi  lajise  of  time,  in  a  region  which  hi 
ali-eady  been  trijiuguhitcd  by  the  Coast  and  Geodetic  Survey,  and 
mark  the  stone  Hne^  which  form  part  of  our  system.  Des(Tiptinnfl' 
tiiangulation  of  located  points  were  thrnir-hod  by  the  Coast  and  Ql 
detic  Survey,  and  enough  of  them  were  fonnd  to  render  secoudH 
trlangulation  unnecessary. 

This  party  reached  Kennerville,  La.,  62  miles  below  Donaldaonvi 
and  17  miles  above  New  Orleans,  on  January  12,  IK'Xi.  and  complet 
the  triangiilation  to  the  Head  of  the  Passes,  an  a<lditional  distanee 
1)4  miles  by  the  river,  on  March  15. 

Pretnxe  lereling. — Tlie  foregoing  party  was  sufficiently  stren^hei^^^ 
at  Kennerville  to  add  to  its  duties  the  extension  of  the  line  of  |H-eei 
levels  which  the  ('ommisslon  had  alueady  run  from  Dulutii  and  Obica| 
on  the  Great  Lakes,  across  to  and  down  the  Mississi])pi  River  to  Ni 
Orleans  (with  a  branch  line  to  tidal  level  of  the  Gulf  of  Mexico 
Itiloxi,  Miss.}  down  to  the  Head  of  the  Passes. 

The  iwacticability  of  this  extensiim,  as  it  enters  the  low  and  ii 
tracts  bordering  the  river  near  the  Gulf,  has  generally  been  cone 
doubtfid  on  account  of  the  instability  of  the  soil.    The  exjwrience 
this  party  still  leaves  the  work  with  an  uncertaiu  value,  and  it  will 
must  important  to  reran  this  line,  nfter  sufUcient  time  has  elapsed, 
give  comparative  results,  in  order  to  prove  the  permanence  of  tr 
bench  marks  or  ascertain  the  causes  of  their  instability. 

Topof/rophti  and  hydrography. — On  September  1, 189:i,  a  party  enter 
the  lield  at  Hannibal,  Mo.,  to  continue  the  np.stream  extension  of  t 
topography  and  hydrography  of  the  Commission's  survey.  By  the  et 
of  the  working  season,  on  November  10,  a  river  distance  of  OQ  miles  w 
covered,  and  the  work  was  suspended  at  a  point  near  the  bead  of  ti 
Des  Muines  Itapids,  10  miles  above  Keokuk,  Iowa. 
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.i-i/.«t  ri.- — Ttio  coiiditiou  and  |irojrri>ss  of  the  imbU«i- 
■r\oy  luiiy  be  Ktiil«d  as  rulNtws: 
<  </ii>a,  reui-hiug  lioui  tbo  Uiitf  ut'  M«xico  np 
'  ilu  1  iiicli  to  5  uiilcs),  is  uomplKe  in  8  pab- 

jSLe  1  iucb  to  tlio  iiiik'  iii:ip  is  complete  froui  tfau  Uciul  of  tbo  Ptisses 
IDrafton,  lit.,  1,2*'  milfs  by  riviT,  iii  41  ebt^cts. 
^B'ObtU'to  oti  a  si.-ale  of  1  i^KKIO  itru  nuw  compluto  from  Doimldm>u- 
iDjtinilWn,  111..  l,ll'l  miles  by  river,  iu  W4  itbi'Cts.     Pour  i«beet« 
iBut'ii  .siriwi  tlio  liist  report. 

■silt!  of  1  :HKMH(  arc  iiow  poiiipli-te  from  Doiiiildson- 
bjusl;  ubov(!  Qiiiiicy,  111.,  ii  dintiiiiee  by  river  of  1,235  uiiW. 
I^Ik-4^11  ffoiiiptokTi  siiitiii  tlio  la-st  report. 

i>  your  I'.'j  ciiiig(5S  buve  btieii  luairittiiiu'd  iu  good  order  by 
Kjnu  iukI  daily  "bservutjoris  tl'.s\iI.  Tbe  eoUectioii,  iabula- 
Lblioatioii  of  llifsi.'  K'^'tr*^  rM-nnl-*.  1ih;>-i1mm-  Willi  iii.luTs  kvpt 
'ackeuzie  uiid  AHeti  !ithI  liy  i  '■i.iiniii-,  w  iihinl  :itid  Tuber,  of 
r  EiijjiiKtirs,  aiKt  by  IIk'  W.-.n  Iut  i:r.r;i.i.  :,UL:nTariiig:j3 
srlvwand  I'ii  on  rbr  (ribnl^u  ir  ,.  lus  ].,-.■„  i.E^.n-iil  <Iowii  to 
eyciir  IWtS.  An  impiovi-iiiftif.  in  Itiv  roii»lriii-lii>ti  uf  giuif^ 
mttiis,  designed  by  AssisUiut  IJugim-dr  Ockeinoii,  iiddiiig  uiuterially 
Ktir  stri'iij^tb  uiid  duiability,  is  being  miule  em  tuat  na  ri*euui;truc- 
B,ln  rwiuiri'd. 

'  .  .iri..!i  nC  iln'  K'l'ii^'i'g  "'  til'*  ""I'ni  river  iind  of  its  tribu- 
1"  ■  <■.  ilii-  itiic-riidii  <>r  I  111'  ('iiutiiilMHiou  ill  ditfiireiit  puiutft 

!.  '.-   ■"■<■. iilitimMl  fn  iurlu.l.'  tUt-.  yertr  IWH.'. 

:i  i-Hfifr  '.i1  iiirioiiM  Niiips.  iilisefvatioMB,  iiiid  tii^Miods 
;.-  li:ii*  I'wu  pitipared  and  placed  iu  the  World  V  (Joluiu- 

nidy  Iind  re]«nt  on  oight*ciitIi  century  maps  of  tlie 
1..      .  I(;i.s  liceri  puade  by  diplain  Palfrey.  seiTi'liirv  nl'  the 
-aiihwuu.    Tii.usfi  bIiow  -jn'iit.  tii|"i;:ni)iliii'!il  ;i)ijli(y  nn  rli[.iii  i  nnihi 

liorH,»lid  iudii:nti'  that  Hi risiaiil  ;iiid  r:i|ii<l  i-ii:i!iu<'-~  oU-it  m.I  in 

iiver  are  loi-id.  ami  of  di-I;iil.  ^ind    .n^iinly  can.-,  d   i,,^    ,ui  oiJ,.  ,i;id 
■  the  ^eaf  fciitiives  of  fiir\:irui.'  jiir  jir'iniii.nuiitiy  elmnKli'i  i.-ilic. 
Jnrintclli*'  y^ar  tin*  -Iwinii-r  .1/ ^v.s i'sm'/j/'i  lost  her  upper  works  by  lii-o, 
I  tliB  I'tli'  KiyiiH  w;i.t  I'liinln-i]  in  ;m  ice  ;;i.n'gO.     Tlio  furnier  i«  ttefiig 
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■  :.,(iM-.l  [inmtii..  MU-Js..||,pi  \:y\W\  T^^li^p.rtal  ion 
111  Till-  Ki'i'iriiiry,  .slniws  in  a  cleiir  li;;lit  lb<^  impoi'tnnee  of 
'■A. Wilier  tiavigiili<ni.  The  resnitof  their  labor  will  be  found 
><ml  n'lK'ttR  and  appendices. 
1  iU'tail'«  of  the  transiK'tiunsof  tb«(.'omniissiouanduf  itflotlice 
llbi--  ImUwI  in  th*'  report  of  CapUiu  Palfrey,  st^cretary,  and  the  sev- 
KrejiorU  of  ascsiytiMit  engiiieers  atid  the  appeudiccs attaubul  thereto. 

(first  llISTBIOT  (CAIRO  TO  FOOT   01'  ISLAND   40,  220  MILES). 

MiTNilrNf,  Ay.,  31  milev  helow  Cairo. — Thia  work  is  intended  to  pi-o- 
ltb«  fmnt  »f  the  town  against  erosion .     It  covers  ■2,■2^>^)  lineiu  fleet 
■nkuud  wasoonipteted  in  ISUl.     It  has  aeeomplisbed  its  inirpose, 
IBl'imHMMit,  requires  neither  repaiiis  noi'  exlension. 
ItdrtiMii,  Kn;  an  miUif  Itelaic  Cairo. — At  thia  point  the  hills  reach  tlie 
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river,  and  on  and  below  them  the  city  is  located.  For  several  years 
caving  of  the  alluvial  bottom  lands,  both  above  and  below  the  blaff, 
had  been  going  on  rapidly,  wliile  the  harder  hill  formation  hiis  success- 
r fully  resisted  the  attac^k  of  the  current.  At  one  time  there  was  a  railway 
terminus  above  the  bluff,  but  this  wa-s  abandoned  before  a]ipropriationB 
for  the  improvement  were  made.  Therefore,  from  the  small  value  of 
the  land  above  the  hill,  from  the  great  extent  of  work  which  would 
have  been  required  to  protect  it,  and  because  the  blutfnmde  a  safe  head 
for  the  work,  a  project  was  adopted  for  starting  a  revetment  there, 
extending  1,000  feet  downstream.  This  work  was  built  in  1890  and 
has  accomplished  its  purpose.  It  is  possible  that  an  extension  both  in 
width  and  length  may  be  required  as  tlie  floods  have  damaged  the  lower 
end  and  increased  the  depth  along  its  outer  edge.  The  repairs  so  far 
necessary  at  the  lower  end  have  been  made  and  additional  ballast 
placed  on  the  shore  mats. 

Neic  Madrid^  Mo,,  71  miles  below  Cairo, — ^The  project  for  this  improve- 
ment consists  of  a  revetment  along  tlie  ti'ont  of  the  town,  from  Dry 
Slongh  downstream,  to  protect  it  against  erosion.  The  stone  for  the 
work  has  been  delivered  on  the  bank,  and  constrnction  will  commence 
as  soon  as  the  water  has  fallen  sufticiently  to  make  it  practicable. 

Plum  Point  Reach,  147-186  miles  helotc  Cairo. — This  reach  haB  a 
length  of  about  40  miles.  The  several  works  designed  for  its  improve- 
ment are  detached  and  consist  of  continuous  and  interrupted  revet- 
ments of  spurs,  dikes,  and  training  walls.  These  are  all  intend^  to 
cooperate  in  confining  and  directing  the  channel  throughout  the  limits 
of  the  reach.  Reference  is  here  made,  in  derail,  to  each  of  these  works 
and  its  present  condition,  in  geographical  order,  beginning  at  the 
upstream  end. 

Daniels  Point  revetment, — This  revetment  was  commenced  in  1888, 
to  maintain  the  conditions  and  direction  in  which  the  river  entered  the 
reach.  At  that  time  about  one  mile  was  built,  with  the  intention  of 
extending  it  upstream,  in  subsequent  years,  as  far  as  might  prove  neces- 
sary. Slight  repairs  were  required  during  the  fiscal  year  ending  June 
30, 1892,  and  others  of  a  more  extensive  character  have  been  necessary 
during  the  past  year.  The  work  is  in  a  very  exposed  i)osition  and, 
owing  to  the  short  length  of  bank  covered,  is  liable  to  serious  attack  on 
either  flank.  All  repairs  were  repeated  on  March  1, 1893,  and  the  work 
is  now  in  good  order.  Preparations  are  made  to  extend  it  1,000  feet 
upstream  during  the  early  summer. 

Ashport  Bend  revetment. — At  the  date  of  the  last  report  this  revet- 
ment had  been  extended  downstream  to  a  point  6,750  feet  below  Ash- 
port. Its  extension  has  been  actively  pushed  duiing  the  working  season 
of  the  past  year,  and  by  February,  1893,  when  work  was  suspended  by 
high  Vrater,  8,5o4  additional  feet  of  bank  had  been  covered.  This  leaves 
only  about  4,000  feet  to  comi)lete  this  part  of  the  project.  Considerable 
difficulties  were  encountered  on  this  work,  in  some  parts  owing  to  the 
unstable  nature  of  the  soil  and  in  others  from  the  great  number  of 
cypress  stumps,  both  of  which  added  mu(;h  to  the  time  and  cost  of 
grading.  The  mats  below  low  water  range  in  width  from  200  to  240 
feet. 

Oold  Dust  dikes. — ^These  dikes  remain  as  they  were  described  in  the 
report  of  1891.  No  further  work  is  now  contemplated,  as  the  projected 
dikes  in  Ehnot  and  Island  30  chutes  will  better  accomplish  the  results 
that  would  be  gained  by  their  maintenance. 

Fletchers  Betid  revetment. — ^This  work,  commenced  in  1884,  had  reached 
at  the  time  of  our  last  rexx)rt  a  continuous  development  of  12^000  linear 
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.  Below  thi8  was  three  detached  pieees,  ag^egating  aboat  3,300 
^  practically  giving  a  length  of  17,400  feet  of  protected  bank.  It  is 
pwsed  to  connect  these  deta<;hed  pieces  as  soon  as  circumstances  will 
mit,  and  an  allotment  is  made  for  that  purpose.  The  repairs  required 
iug  the  past  year  have  been  unimportant. 

Umot  and  Island  SO  chules. — It  has  been  necessary  to  postpone  so 
the  construction  o^  the  dikes  across  Elmot  and  Island  30  chutes. 

8  work  is  now  projmsed  as  part  of  the  operations  of  the  coming 
son.  These  will  be  low- water  dams,  intended  to  turn  the  low- water 
r  from  these  by-ways,  and  divert  it  into  tlie  main  channel,  for  the 
irovement  of  Fletchers  and  Klmot  crossings.  An  allotment  has 
n  made  for  the  purpose  and  tlie  required  amount  of  stone  has  been 
ivered  on  a  convenient  part  of  the  bank.    The  object  of  these  dikes 

been  to  a  certain  extent  anticipated  by  sinking  mats,  heavily  bsJ- 
:ed  with  stone,  over  the  drift  racks  accumulated  in  the  chutes. 
Hum  Point  revetment  and  dikes. — No  work  has  been  done  or  is  at 
sent  intended  here. 

^Bceola  revetment. — At  the  date  of  last  report  this  work  had  a  length 
1,500  feet,  which  is  apparently  sufficient  for  proti»cting  the  bar. 
hceola  and  BuUerton  dikes, — No  work  has  been  done  or  is  at  present 
mded  here. 
iuUerton  revetment. — This  is  one  of  the  earliest  revetmentiS  built  by 

Commission.    It  had  a  width  of  only  100  feet.    It  has  done  good 
rice,  but  recent  changes  in  the  channel  have  subjected  it  to  a  strain 
Ich  makes  it  necessary  that  it  should  be  largely  if  not  entirely  rebuilt 
h  greater  width  and  strength. 
jevees, — The  only  levees  at  present  in  this  engineer  district  are  in 

vicinity  of  Plum  Point,  in  connection  with  the  channel  improvement. 
in  allotment  of  Jif2(>4,0()0,  under  the  provisions  of  the  act  of  July  13, 
'2,  has  been  made  for  the  levees  of  the  lower  St.  Francis  Basin,  from 
nt  Pleasant  to  Helena,  with  a  frontage  of  228  miles.  Surveys  and 
tracts  will  be  made  as  soon  as  practicable  after  the  overflow,  to  com- 
nce  the  construction  of  the  levees  of  this  district,  beginning  at  Bear 
^ou  and  extending  upstream  as  far  as  tlie  allotment  will  jiermit. 
lurveys^  gauges^  and  observations. — During  the  year  the  usual  surveys 
*e  made  in  this  district  in  connection  with  the  works  of  channel 
)rovement  and  with  levees.  Special  surveys  were  made  of  a  shoal 
ssing  near  New  Madrid,  and  of  the  lower  i)ortions  of  the  Wolf  and 
oosaiiatchie  nvers,  in  ccmnection  with  Memphis  Harbor.  Also  spe- 
[  examinations,  by  soundings,  have  been  made  of  the  revetments  of 
*  district,  with  the  view  of  ascertaining  the  condition  of  such  work, 
I  the  cause  of  such  defects  as  might  be  detected.    The  results  of 

9  and  similar  examinations  made  in  the  other  districts  will  be  dis- 
sed  in  another  part  of  this  report.  All  det^iils  of  these  examinations 
h  an  imiN)rtant  discussion,  as  well  as  of  all  other  transactions  in  this 
brict  will  be  found  in  the  appended  report  of  Capt.  S.  W.  Koessler, 
charge  of  the  district,  and  in  tiio  reports  of  his  assistant  engineers, 
ligh  or  low  water  discharge  measurements  were  made  at  Columbus, 
.;  Now  Madrid,  Mo.;  Fulton,  Tenn.,  and  Helena,  Ark. 

:?OND  DISTKICT  (ISLAND  40  TO  MOUTH  OF  WHITE  BIVER,  180  MILES). 

Topefield  Bendy  Ark.,  225  miles  below  Cairo. — The  revetment  built 
this  bend  is  intended  to  cooperate  with  the  local  work  along  the 
it  of  Memphis  Harbor.  It  was  commenced  in  1882,  and  has,  year; 
year,  except  when  revetment  work  was  interdicted  by  Clongressy^ 
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been  oanied  to  a  completion  in  1889.  Such  injuries  have  been  cansed 
by  floods  and  surli  repairs  made  as  have  been  described  in  previous 
reports.  After  th(^  flood  of  1892  re]>air8  a <i*jr legating  4,200  linear  feet 
and  the  strengthening  of  about  1,300  feet  were  IVmnd  necessary.  This 
was  done  during  the  past  hjw-water  season,  but  other  breaks,  four  in 
number  and  aggregating  1,600  feet  in  length,  have  occurred  during  the 
past  flood. 

Memphis  Harbor^  230  miles  below  Cairo. — Without  the  holding  of 
Hopefleld  Bend  by  the  revetment  just  reported  on  the  harbor  of  Mem- 
phis by  this  time  wonld  have  been  largely  obstructed  by  the  extension 
of  the  sand  bar  below  Old  Hen  Island.  As  it  is  this  bar  has 
encroached  on  the  front  so  as  to  overlap  the  paved  landing  about  160 
yards.  The  other  harbor  works,  consisting  of  7,500  feet  of  revetment 
and  2,000  feet  of  spur  protection,  have  accomplished  their  object  and 
continue  in  good  order. 

Nonconnah  Rocks,  236  miles  beloic  Cairo. — Contract  has  been  made 
for  the  removal  of  this  obstruction  to  the  channel  on  the  left  of  Presi- 
dents Island,  to  a  depth  of  about  8  feet  below  low  water,  during  the 
coming  season. 

Helena  Harbor^  306  miles  beloic  Cairo. — This  work  remains  in  the 
condition  described  in  the  last  report  of  the  Commission.  It  consists  of 
600  linear  feet  of  revetment  and  Ave  spurs,  covering  a  frontage  of 
about  3,000  feet,  which  includes  the  most  important  part  of  the  harbor. 
The  lower  end  of  this  work  is  still  incomjdete,  but  the  objects  sought 
seem  fairly  established  and  no  fiuther  work  is  in  contemplation  at 
present. 

Levees. — In  this  district  are  included  the  lower  part  of  the  lower  St. 
Francis  Basin,  to  which  allusion  has  been  made  in  the  report  on  the 
first  engineer  district,  also  the  Upper  Yazoo  levee  district,  244  to  365 
miles  below  Cairo,  and  the  levee  districts  in  the  White  IJiver  Basin,  300 
to  385  miles  below  Cairo.  The  levees  of  the  Upper  Yazoo  levee  district, 
about  120  miles  long,  are  in  a  higher  state  of  eflicieucy  than  those  of 
most  other  parts  of  the  system.  They  have  generally  grades  3  or  4  feet 
above  the  highest  recorded  water,  full  crowns  and  sections,  and  ban- 
quettes where  the  height  makes  it  advisable.  ]So  crevasse  has  occurred 
in  this  district  for  the  last  two  years.  The  work  of  the  past  year  has 
been  an  enlargement  of  section  over  5  miles,  and  the  construction  of  a 
ncAv  levee  about  1^  miles  long  at  a  point  threatened  by  caving.  The 
proposed  work  for  the  coming  year  is  a  further  enlargement  of  about  10 
miles  and  the  construction  of  a  new  levee  about  3,500  feet  long. 

The  work  done  in  the  past  year  by  the  General  Government  was 
603,448  and  by  the  local  authoritii^s  439,106  cubic  yards. 

The  White  River  Basin,  extending  from  Helena  to  the  mouth  of  White 
River,  about  78  miles  of  frontage,  comprises  a  projectetl  system  of  levees 
throughout  its  length.  Work  on  these  has  been  commenced  on  both  the 
upper  and  lower  ends,  as  giving  the  most  immediately  valuable  results  in 
protection  from  overflow.  At  the  date  of  the  last  report  the  upper  section 
extended  about  21  miles  below  Helena  and  the  lower  section  was  about 
19  miles  long,  leaving  a  gap  of  about  24  miles.  During  the  year  this 
gap  has  been  reduced  about  4  miles,  and  a  long  section  of  existing 
levees  has  been  raised  and  stBengthened.  These  levees,  as  far  as  built, 
are  generally  of  fair  grade  and  section.  It  is  proposed  during  the 
coming  ye;ir  to  re<luce  the  intervening  gap  as  much  as  the  allotment 
will  permit. 

Surveys,  gauges,  and  observations. — The  surveys  necessary  for  informa- 
tion concerning  soxral  works  and  the  condition  of  the  river  in  the  dis- 


TEITDIX  TT — ^KEPORT  0P~M"lS8tPSrpPTRlVBB  COMM I'ssiOiJ.     355t"' 

iiiinie  diiniiK  t.Iifi  year.  Bin]  also  many  borings  tfi  gain 
I  iiiii^  tii«  rimracter  ot  tlie  riijI  at  ilept.hti  to  which  cho 
iikI  to  wlijnli  rfiVdtiiietiW  must  iieci-SRaiSIy  «steii<), 
r'-vodiieiitw  wiicli  it«  weredpscrilied  in  the  llrsi  district 
■■mulv  mill  will  be  (IiHriissiMl  hcreiifter. 
»uiil4  tit  th«  opttratjonH  of  tliU  district  will  be  fmind  in  tbo 
R)a|>t.  S.  W.  bocstder  aiitl  of  liie  ossistaut  eDgJneer,  aud  in 

i  l>ISnUOT  (PBOM  WHITB   KTVEB    TO    WAKBENTO:^,  iUSS.,  220 

Mil-US.  1 

T.  ■'.   .  .    ■  '■ml-  Cairo. — ^Tliig  woilt,  wtnaiatingof 

M.ifd  t^i  jirotcct  the  Lakfl  Hulivfu- 

I  18S9,    Itliasac^^^umpHtdiedits  pur- 

i:  >i   is  proposed  to  make  the  necvsmiry 

,  whi'.'L  iUL- >ili-lit./ 

Uhb^roi)k  Ki-ek  recHmr-nt,  441  miles   beloic   Cairo, — This  iini>ortnnt 

e  pitweutiou  of  a  cut-off  at  the  upper  end  of  tlie 

row  tifoks,  forioei,!  tiy  the  rotiiiirk»bIe  series  of  reveiae  carves  iu  tlie 

iost  abovtj  Greenville,   iuid  known  its  "The   Bend«."    It  wa;* 

aii*tHl(t(l  thiit  n  outoff  at  this  jioint  would,  by  shortening  the  local 

jrtli,  «o  iui'iesijie  the  slope  ami  velocity  of  the  river  that  the  tutc  of 

brini*  would  tie  imieli  iingmi'iitcd,  other  cut-offs  would  occur,  tbe  bar- 

V«f  Grwiiville  be  ilcsiroyii!,  many  miles  of  levee  lost,  atid  a  geueral 

iAnrbancv  indiici-d  of  ttic  I'lUiilitioni*  of  this  part  of  the  river  wbich 

|uow  tolerably  stiililo  and  qnile  fiivorablefomaviealioii.    The  work 

'ptiesifnied  to  I'oitsist  of  a  cootinuoas  revetment  8,000  fe*'t  long  with  a 

'ii\t  of  3(K)  feet  bcl"«'  low  water,  or  iw«  near  that  as  is  praiiticalile.   Work 

>  wmtucnced  in  IK>0,  during  which  season  2,H2ft  feet  wore  laj^. 

g  IIj©  ncxi  year,  bosidi*  the  repairs  which  wei*  necessary  at  the 

r  end  of  the  piovinuB  season's  work,  an  extension  of  2,51)0  feet 

nretuii  and  l.MiO  npstreaui  was  made.    During  the  past  season 

";  wtw  eomplcleil  by  a  furlher  upstream  extension  of  2,610 

lT  fteet.     TiJ  as«i--<t  in  the  same  object  a  spur  dike  or  levee  was  built 

[lUlttaxisof  th'-  pitint  to  obstruct  the  overDow  across  the  neck, 

mUKh  this  part  uf  the  work  wa-i  budly  daniaged  by  the  floods  it 

hiplishcil  an  iinport^uit  result  by  accumulating  a  large  quantity  of 

il  sand.     No  further  work  is  now  contemplated  at  this  point. 

ri(U  IIurhor,47f<)niks  bdow  Cidro, — The  object  of  this  improve- 

I  the  protection  from  caving  of  the  bank  on  which  tho  city  of 

The  first  projcet  pro]>osed  only  the  construction 

"lie  city  front.    Thiswn-s  jiccomplisheii  in  the 

They  gavo  an  immediate  loca,!  result,  but  it 

ihe  caving  in  the  bend  above  waa  so  rapid 

I  mg  work  and  the  city,  it  was  necessary  to 

rt-^ctincjit  ii]i4rciim  until  a  stable  bank  was  rcachwl.    Thia 

icnccd  in  ISIU,  during  which  year  0,(itni  linear  feet  of  mat 

ilar  to  that  at  Aslibrook  J^^i'ck,  was  laid.     During  the  past 

"')  fci't  bave  been  added.     It  is  proposed  to  continue  the 

(( circumstances  will  permit. 

i^mw  Ucach,  Cilli-r,T^  milen  heloic  Cairo. — Tlie  reports  of 

1  pnjvioas  years  have  given  full  details  of  the  various  works 

tvfuient comprised  in  thesystein  for  the  rectification  of 

At  the  dute  of  tlie  last  report  the  revetment  of  Louisiana 

meuccd  in  ItfSU,  had  a.  length  of  11,021  fuet,  all  in  good 
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order.  During  the  past  year  5,835  feet  have  been  added,  making  a 
total  length  of  3^  miles.  Notwithstanding  the  destruction  of  many  of 
the  earlier  works  built  in  this  reach,  and  the  failure  of  the  continued 
operation  of  others  by  the  extensive  caving  in  bends  opposite  the  con- 
tnustion  works,  which  it  was  not  in  the  puwer  of  tlie  Commission  to 
prevent,  partly  from  lack  of  funds  and  x>artly  from  legislative  restric- 
tions, the  beneficial  results  secured  for  navigation  are  not  lost.  It  is 
not  proposed  to  continue  any  work  in  this  reach  diuing  the  coming 
season  for  reasons  that  will  be  given  hereafter. 

Vicksburg  Harbor  and  Delta  Foint^  599  miles  below  Cairo. — Since  the 
cut-oflf  of  tbe  i)oint  opposite  Vicksburg  in  187G  a  persistent  and  suc- 
cessful effort  has  been  made  to  prevent  the  caving  of  Delta  Point.  Any 
further  recession  of  this  point  would  not  only  add  to  the  commercial 
disadvantages  under  which  this  city  rests  as  the  result  .of  the  cut-off, 
but  would  also  very  materially  increase  the  cost  and  difficulty  of  any 
plan  that  can  be  devised  for  the  improvement  of  the  harbor.  The 
maintenance  of  this  point  has  therefore  been  regarded  as  tbe  key  of  the 
situation  to  which  all  other  features  were  subordinate.  Besides  this 
work  at  Delta  Point  the  dredging  of  a  canal  of  navigable  width  and 
depth  at  the  lowest  stages,  leading  from  the  main  channel  of  the  river 
into  the  east  end  of  the  lake  formed  by  the  cut-off  and  along  the  com- 
mercial front  of  the  city,  was  undertaken  in  1887.  To  i)rotect  it  against 
silt-bearing  currents  in  higher  stages  a  dike  is  being  constructed,  with 
excavated  material  across  the  lake  at  the  head  of  the  canal,  and  has 
now  reached  a  height  of  25  to  35  feet  above  the  zero  of  the  Vicksburg 
gauge. 

The  Delta  Point  revetment  has  been  successful  and  is  now  in  efficient 
order.  Its  permanence  is,  however,  threatened  by  a  very  considerable 
increase  of  depth  from  scour  along  its  outer  edge.  It  is  therefore  pro- 
posed, during  the  coming  working  season,  to  increase  the  width  and 
take  all  other  necessary  precautions  for  the  preservation  of  this  mat 
work. 

The  results  of  dredging  in  the  canal  have  not  b(^en  encouraging, 
more  particularly  in  the  last  two  years,  during  which  559,721  cubic 
yards  have  been  excavated  and  a  refill  of  298,000  yards,  or  over  53  per 
cent,  has  occurred.  The  total  excavation  since  1887  should  have  given 
a  prism  with  a  contents  of  1,416,165  cubic  yards,  of  which  only  about 
1,000,000  yards,  or  70  per  cent,  can  now  be  found.  It  will  be  observed 
that  the  fill  has  occurred  at  an  increasing  rate  as  the  excavation  has 
been  deepened. 

The  river  and  harbor  bill  of  July  13, 1802,  adopted  the  plan  of  Oapt. 
J.  H.  Willard,  Corps  of  Engineers,  for  an  improvement  of  Vicksburg 
Harbor,  and  made  an  appropriation  for  its  execution.  This  project 
contemplates  the  diversion  of  the  Yazoo  River  from  its  present  outfall 
into  the  east  end  of  Centennial  Lake  and  along  the  city  front.  When 
this  plan  is  put  in  execution  the  dike  under  cont^truction  by  the  Com- 
mission, across  the  head  of  the  canal  to  protect  it  against  silt-bearing 
currents,  will  be  an  obstruction  which  it  will  be  necessary  to  remove. 
But,  in  view  of  the  past  experience  in  dredging,  it  is  evident  that  an 
exclusion  of  the  sediment-charged  flow  is  nece>sary  to  the  suc(;ess  ot 
the  canal.  The  Commission  therefore  recommends  that  no  further  work 
be  done  upon  the  dike  across  the  head  of  the  canal,  and,  also,  in  view 
of  the  importance  of  this  dike  to  the  successful  completion  and  main- 
tenance of  the  canal,  that  further  dredging  be  suspended. 

LeveeSj  Lower  Yazoo  district, — This  district  is  on  the  left  bank,  with 
a  river  frontage  of  215  miles  and  a  development  of  levee  line  of  about 
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■  Qijle*.  Wltti  that  of  the  Ciip«r  Yaeoo  district  it  i^ompleten  the 
fiili:ilioti  "f  ll'i-  Vhkod  BtMiri.    Th«  levw;*  (if  the  iIi«triL't  Imve  Reiner- 

H i     lair  gritdua,  crowi)»,  and  eluiH^a,  witii  t>aiH|iiettes  nn 

111  n-  the  liL'i^htH  ftie  f^ieiit.    Tlicy  havo  siiix»'Hsf<iIly 

1.:  ir  Hoods  i)f  Itm  and   imi  withtiiit  a  brefik.     Ituriii's 

I" ■.■■>'  llm  Goveraiuent  work  li»s  uonsiMtttd  iu  niininR  and 

Iftuj^ilit-Mlti;:  iilioiit  20  miles  of  the  line  to  atniidaid  giiidi?  and  diinoti- 
blis.  SimiLu-  wink  will  be  protneeuted  iindtT  the  ullotuiunt  lor  the 
pniiig  ft-orkiiij:  season  over  about  30  miW. 

Upper  Ttaxiu  diMtriol. — This  district  in  on  the  right  bank  of  the  river, 
b^ndln;;  from  the  Arknnsat!  Kiver  down  to  thi.-  l.uuii«tana  line.  It  has 
KiietJ)  of  ilbont.  85  miles.  The  ln-ad  of  the  system  rests  on  moderately 
■lilundon  the  bnnk  of  Amoe  liayoit,  about  T  niileH  baek  tVom  llio 
ft^iHi«i|ii)i  tit  Lneca  Landing.  Tbio  location  gives  I'lur  protcetiim  tii 
■TeiiNHK  Banlii  a;>;ninstfloodeonungex(.'.IuHively  down  the  MiaHLH!'i|i|ii, 
Rwlien  tbtf  Arkuiistui  in  in  florid  at  the  siime  Mine  u  large  volume 
Baitem  iironiid  the  head  of  those  leveen  inti>  the  TenmiB  Ua.sin.  ThiM 
Brfl«w  in  18112  amounted  to  300.000  cuble  feet  per  MeittJiid.  The  Com- 
p»iou  hiis  now  under  advisement  plans  of  extension  to  prevoiiC  thla 
ndJtloii  of  afi'airs.    Thi-  general  condition  of  tbia  line  of  levei^a  is  very 

■  iiiferW  to  those  heretofore  desuiibed  on  the  YaKOo  Hasin  front, 
ttile  the  levees  reeently  built  both  "by  the  General  Gtivernujeut  and 
■the  State  Antlioritles  of  Arkansas  and  Louisiana,  are  of  standard 
be  ACul  seiUion,  yet  many  old-time  levees  are  still  remaining  which 
petujtpcd  dnring  the  last  two  floods  and  have  very  weak  section.-*. 
Be  length  of  these  defiolent  parts  was  estimated  during  the  flood  of 
KK  at  about  10  miles.  This  lias  been  materially  reduced  during  (he 
pt  year  by  the  plwing  of  1,203,W10  cubic  yards  of  earth  by  the  Gen- 
■iOdveriinienl.  Similar  work  will  be  prosecuted  during  the  uoming 
■■water  wiison  by  the  building  of  about  I,HKl,OOOeubie  yards.  Even 
Bi  tijejto  expenditures  tliere  will  still  remain  in  this  district  about  2r> 
KAoflow-gra'le  and  weak  levees,  which  are  an  aunnal  source  of  dan 
■ani)  expense.  Uuringtbese  saineperiods  about  250.000  cubic  yards 
■ehren  plueetl  and  itndertaken  by  the  State  orgauiziitious. 

■lere  liav«  occurred  in  this  disti-ict  &om  the  flood  of  IS'J'i  four  ere- 

midille  Teu«aii  ilistrict. — This  levee  district  is  on  the  right  bank  and 
Bontinnoits  with  the  rTjiper  Tensas,  from  the  Ijuuisiana  Statt;  line  down 
h  |iulnl.  opiiosite  Warrenton,  Miss.,  lit  miles  below  Vicksburg.     It 

■  iilevet!  K-nglli  of  87  miles.  While  the  grades  and  sections  of  these 
Bitvucrnlly  rather  better  than  those  of  the  Upper  Tensas,  yet  many 
Hlieiu  reijuirc  very  nmteiial  Improvements  to  make  them  safe,  and 
py  mote  are  threatent^d  with  caving  in  the  very  near  future,  and  large 
wiitliiures  will  be  required  within  the  next  two  or  three  years,  if  not 
■tin-.  U>  preserve  t.iiu  continuity  of  the  line.  This  caving  is  graph!- 
n  i(huwu  in  the  plate  accompanying  the  report  of  Assistaut  Engi- 
PrUcI.ii-iin.  (.\ppendis  4  F,  Keportisys)  on  the  relative  rate  of  cav- 
E'  '      :■   I  ■       .■  ■lis  of  the  river. 

a  I  >  far  the  General  Government  has  built  480,000  and 

b  iiiins  a.J8,000  cubic  yards  of  levee  iji  this  district. 

1>  i  lit  flood  there  lias  oeeurred  one  crevasse  at  Wylys. 

li  i^ii-ous  one,  having  an  observed  di.scharge  of  200,UU0 

^1  nil.    This,  with  tliB  creviisses  iu  the  Upper  Tensaa 

II  I  -t-  into  the  Tensas  Hasin,and  theoverflow  is  colleutcd 

U ....-■  Lowei-  Red  and  reaches  the  Cult  through  the  Missia- 

»i  autl  AichiUabiya  livore.  Iu  tbis  euiergency  the  General  Uuvem- 
I      RI0U3 ^233 
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ment  lias  reiiderod  efficient  assistjiiice  in  tlie  supply  of  labor  and  ma^«- 
rial  and  in  inspection, iiatrollinfj^,  and  other  services  which  eonld  be  b<&st 
rendered  by  tiie  steamboats  and  barges  under  the  control  of  the  di8ti'i<^t 
officer. 

Surreys,  gniujes^  atul  observations. — Full  surveys  have  been  made  dimm- 
ing the  year  of  all  the  works  of  channel  improvement  in  this  distrio'i'y 
also  many  levee  surveys.  Discharge  observations  have  been  taken  f»t 
Arkansas  City  and  Wilsons  Point,  on  the  Mississippi,  and  also  on  ttM,e 
Arkansas  and  White  riv<?rs. 

As  in  the  lirst  and  second  districts,  si>ecial  examinations  have  also 
been  nnnle  here  into  tlui  condition  of  the  revetments  of  the  distric^t^ 
The  results  of  thcs<*,  with  iin])ortant  discussions,  are  presented  in  tt»* 
ai)pendices  containing  the  reports  ot'Cai)tahi  0.  McD.  Town  send  ai»^ 
his  assistant  engineers.  In  these  appendices  full  details  will  bo  fonn.^ 
of  all  the  transactions  in  this  <lisirict.  The  results  of  the  siiecit^-^ 
examination  of  revetment  work  will  receive  consideration  in  anoth^^ 
l)art  of  this  report. 

FOUUTU    DISIKICT    (WAUKKNTON,    MTSS.,    TO    HEAD    OF    PASSES,  4ft-^ 

]VIILES). 

Kafvhez.  Miss.^  anH  VidaJin^   La,,  Harbors,  700  miles  below  Cairo,^*-"^ 
This  improvement  will  consist  mainly  of  bank  revetment,  intended  t<^ 
avert  a  cutoff'  through  the  point  above  the  harbors  in  question,  by^ 
which  the  Vi<lalia  bank  would  be  badly  eroded,  and  a  sand  bar  formed 
in  front  of  >Jatcliez.    As  the  appro])riation  was  entirely  insufficient  to 
undertake  a  very  large  amount  of  revetment  required,  it  was  deter- 
mined by  the  ( ■ominission  to  confine  the  year's  operation  to  the  con- 
struction of  a  spur  levct',  to  ]u-event  the  injurious  and  dangerous  flow 
in  high  water  across  the  point.     iSnrveys  for  this  have  been  completed    , 
and  tlu»  work  will  be  done  as  soon  as  the  high  water  sufficiently  sub- 
sides. 

Rcctijirafion  of  the  Ixvd  and  Afchafalarja  rivers,  76 i  miles beloic  Gairo»^^ 
Tliecoiiilition  of  alV:iirs  remains  \\n'  same  at  this  point  as  was  described 
in  the  last  rejxnt  of  tlie  < 'oininission.  The  x>roject  for  improvement  has 
also  been  set  lortli  in  full  d(*tail  in  ])revious  reiK)rts, 

At  the  approjicii  of  h)W  w;iter  and  during  ^September,  1802,  three 
dredges  were  employed  in  mainlaiiiing  the  channel  from  the  Mississippi, 
tlirou^ili  lo\v<*r  Old  IJiver,  into  the  lied  and  Atehafalaya.  Notwith- 
standing eveiy  elfoit  navigation  was  entii-ely  suspended  from  October 
1  until  early  in  XovtMiiher  an<l  was  not  freely  reoj)cned  until  the  19th 
of  that  month. 

During  tlie  yejir  the  Comnn'ssionhas  contracted  for  the  building  of  a 
dredge  hont  si»ecjal]y  designed  for  work  in  upi)er  Old  Hiver  on  the 
adopted  ]U'(>je(r  for  meeting  the  reipiirements  of  several  acts  of  Con- 
gress on  the  subject.  This  boat  will  be  com])leted  before  the  low-water 
season,  wlien  dredging  will  1)C  connnenced  in  upper  Old  River.  The 
balance  of  the  ai>piopriation  (Ui  hand,  after  ])ayiug  for  this  dredge,  may 
not  l)e  more  than  sutTlieient  for  teni])oraiy  work  in  maintaining  naviga- 
tion during  the  low  water  season  through  lower  ()I<1  IJivcr.  As  80(hi  as 
snllleient  funds  are  available  for  the  completion  of  the  dam  it  is  pro- 
])osed  to  take  advantage  of  the  <*\in'<*ss<»d  willingness  of  the  steamboat 
men  of  the  Ked,  Atehafalaya.  ami  Ouachita  rivers,  nuMitioned  in  our 
lastiepoir.torelimpiish  the  useof  theold  channel  and  suspend  their  trade 
for  the  tinuMlurinii  which  it  will  IxMiecessarily  obstrn(!te<l  bytheniising 
of  the  dam  to  a  sutlicicJit  height  to  divert  a  large  part  of  the  low- water 
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discharge  to  the  north  of  Tnrubulls  Island,  and  thus  cooperate  with 
the  dredging  operations  in  opening  that  channel. 

New  OrleauH  HarboVj  963  miles  below  Cairo. — ^The  project  for  the 
impi'ovcment  of  this  harbor  couteini)late8,  almost  exclusively,  the  pro- 
tection against  caving  of  the  banks  of  the  river,  by  spurs  and  revet- 
ments. The  condition  of  the  river  and  its  banks  within  the  limits  of 
this  harbor  is  one  of  comparative  stability,  wiien  compared  with  the 
extraordinary  changes  which  occur  above  and  below  Vicksburg.  But, 
owing  to  the  valuable  improvement*  locatetl  immediately  on  tlie  banks 
of  the  harbor  and  the  enormous  commerce  to  which  they  niinister,  any 
change  which,  in  other  localities,  would  be  of  slight  im]>ortance,  becomes 
here  a  most  serious  matter,  involving  the  loss  of  wharves,  wareliouses, 
public  streets,  factories,  and  other  valuable  real  estate,  as  well  as 
restricting  and  imi)e<ling  both  interstate  and  foreign  commerce. 

It  may  also  bo  observed  that  the  methods  of  improvement  wliich 
have  been  applied  to  this  harbor  have  proved  generally  eli'e<*tive,  as  far 
as  the  limit  of  a])propriations  have  j)ernutted  tlieir  a]>plicati<m.  There 
exists  great  need  for  the  early  extension  of  similar  work  of  improve- 
ment down  the  Carrollton  Bend  to  Audubon  Park,  from  St.  Ann  to 
Esplanade  street,  for  an  increased  number  of  spurs  in  tlie  Third  Munic- 
ipal district,  and  for  work  at  the  Algiers  Point.  In  aU  tliese  places, 
where  valuable  properties  and  interests  are  located,  erosion,  more  or 
less  rapid,  but  always  destnn^tive,  is  going  on.  in  some  cases  the 
damage  in  one  year  of  erosion  has  exceeded  the  cost  of  permanent 
improvement. 

During  the  past  year  work  has  been  confined  to  the  placing  of  (;on- 
tinnons  bank  revetment  in  the  intervals  between  the  completed  dikes 
in  the  Carrollton  Bend  at  Southport,  at  which  i)oint  the  short  radius 
of  curvature  makes  the  attack  of  the  current  so  direct  and  the  slope 
of  the  bank  so  abrupt  as  to  render  this  additional  precaution  advisable. 

A  part  of  the  appropriation  of  $80,000  (for  two  years)  was  necessa- 
rily expended  in  new  barges  and  repairs  to  the  plant. 

Levees. — The  levee  work  in  this  engineer  district  has  largely  increased 
during  the  past  year,  and  a  redisti'ibution  of  the  levee  districts  within 
its  limits  has  been  ftmnd  convenient.  The  titles  of  the  several  allot- 
ments have  been  accordingly  changed.  A  detailed  descri))tion  of  the 
season's  openitions  will- be  found  in  the  reports  of  Capt.  .1.  Millis  and 
of  his  assistant  engineers. 

Several  improvements  have  be^n  made  in  the  methods  of  construc- 
tion,  which  are  described  therein. 

The  titles,  lengths,  and  limits  of  the  levee  districts,  as  rearranged 
within  the  engineer  district,  are  as  follows: 

Lower  Tensas,  right  bank,  from  Warreuton  to  lied  River,  14G  miles 
of  river,  of  which  130.6  are  leveed. 

Atchafalaya,  right  bank,  from  Bed  Eiver  to  the  Lafourche,  121  miles, 
entirely  leveed. 

Lafourche,  right  bank,  from  Lafourche  to  New  Orleans,  78  miles, 
entirely  leveed. 

Barataria,  right  bank,  from  New  Orleans  to  the  Head  of  Passes,  80 
miles,  of  which  70  is  leveed. 

Pontchartrain,  left  bank,  from  Baton  Bouge  to  New  Orleans,  124 
miles,  entirely  leveed.  . 

Lake  Borgne,  left  bank,  from  New  Orleans  to  Head  of  Passes,  90 
miles,  of  which  80  miles  is  leveed. 

The  work  doue  during  the  past  year^  including  contracts  under  way^ 
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but  not   completed,  by  the  General  Government  in  relmililing  ) 

l')ii»iti(;;  uuil  euliuging  to  staudiird  grade  and  sectiua  is  as  Iblluws; 


niBtrict. 

Mil.1.  of 

c^H 

is 

60 

G.B1 

1:^ 

^*fuutnl,^ 

LikolJwgiiL-  ..                                                                        



aM.B|        BT.M 

i.mfl 

It  will  be  aecii  that  within  the  past  yeiir's  operations  over  11  peroi 
of  the  levees  of  the  district  have  been  improved  by  the  General  C 
Brnmeut.     The  work  of  the  Stat«  organizations  in  the  same  HiiJ 
during  the  year  181)3  has  comjirised  the  raising  and  enlargemenfl 
101.5  miles,  or  about  17  per  cent,  of  the  several  lines,  all  to  standA 
gradeandaimens!onsexcept24iniloK,whi[ih  were  temporarily  improvj 

The  flood  of  1892  caused  twenty-five  breaks  in  this  engineer  distrT 
all  of  whieli  wore  below  Ked  Kiver,  and  all  of  which,  cxwpt  five,  wj 
promptly  closed.  Belmont  and  Sarpy  were  disastrous  crevasses  in  J 
PonU^hartrain  levee  district.  Anchor,  in  the  stune  district,  did  butli  j 
additional  damage,  while  Story  andVillere,  in  the  Lake  Borgne  dish: 
were  (jnite  local  in  their  eiJects. 

Prom  the  flood  of  1803,  of  equal  magnitude  to  that  of  the  prevlJ 
year,  there  is  but  one  crevasse  remaining  open,  viz,  at  Kescue. 
will  probably  prove  disastrous  in  part  of  the  Pontthartrain  distrietj 

Much  iniproveniout  and  success  were  attained  in  1892  i 
crevasses;  bat  the  art  has  not  yet  reached  apointof  snflicient  certati 
and  economy  to  justify  its  application  except  where  the  conditions  | 
very  favorable. 

During  the  floods  of  18!»2  and  of  this  year  the  General  Governmd 
has  rendered  much  assistance  by  the  supply  and  transportation  a 
materials  to  threatened  points  in  the  line  as  well  as  by  the  rapid  i 
careful  inspection  of  levees  which  the  district  officer  was  best  abia] 
make  with  the  towboats  and  barges  under  his  control. 

During  the  paet  year  the  levees  of  this  engineer  district  have  1 
substantially  improved,  from  the  efficient  cooperation  of  the  Gend 
and  State  authorities,  but  much  remains  to  be  done  to  bring  them  t 
condition  of  safety  for  more  than  an  average  flood. 

Surveys,  gaugeg,  and  observations. — During  the  year  ni*nal  hi^ti  fl 
low-water  discharge  observations  have  been  made  at  CarrolltOB,  ^ 
Ked  River,  on  the  Mississippi,  and  on  the  Eed  and  Atchafalaya  rlvi^ 
Surveys  are  being  made  at  and  below  Belmont  and  Sarpy  ererasRC 
1892,  with  a  view  of  ascertainiug,  by  duplicating  these  surveys  a 
the  present  flood,  the  efl'ect  upon  the  bed  of  the  main  river  ctmsad 
the  loss  of  volume  through  these  crevasses.  The  usual  harbor  i 
levee  surveys  have  been  ma4e  during  the  year,  while  special  Burrd 
directed  by  the  Commission,  have  been  made  between  Warrenton  i 
(irand  Gulf,  Kodney,  and  Coles  Creek,  and  back  of  Lake  Bruin  ami  I 


Reference  for  further  information  concerning  the  operations  of  t 
engineer  district  is  inadeiu  the  report  of  4Japt.  J.MilUs^audthere^ 
of  his  assistant  eugineeis. 
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REVETMENTS  AND  DREDGING. 

DnriDg  the  past  year  special  examinatioD  shave  been  made  of  all  the 
bank  revetments  in  each  of  the  districts  where  they  have  been  built  to 
ascertain  defects  of  construction  or  change  of  condition  caused  by  tliem. 
These  surveys  have  disclosed  the  fact  of  a  general  deepening  from 
scour  along  the  outer  edges  of  the  mats.  In  some  cases  the  mat  has 
adjusted  itself  to  the  new  condition,  as  was  intended,  while  in  others 
the  test  of  its  flexibility  has  been  too  great  and  faults  have  occurred. 
In  some  places,  also,  there  has  been  settlement  in  the  middle  of  mats 
rather  than  along  their  edges,  indicating  that  greater  thickness  or  den- 
sity is  required  in  very  exposed  situations.  Defects  have  also  been 
found  between  the  low- water  mats  and  those  built  on  the  graded  bank. 
Under  the  strain  of  the  long-continued  floods  of  recent  years  the  injury 
suffered  by  the  revetment  work  has  been  sufiQcient  to  require  a  modifi- 
cation of  some  of  the  details  of  construction  of  bank  protection. 

The  history  of  this  work,  under  the  Commission,  is  one  of  progressive 
increase  in  size  and  strength  of  structures  employed  as  the  necessity 
for  such  increase  has  been  developed  and  as,  by  invention  and  the  skill 
which  comes  from  experience,  the  building  and  handling  of  larger  and 
stronger  structures  has  become  possible.  The  mattresses  used  in  the 
lower  Mississippi  for  five  years  past  have  been  the  heaviest  and  widest 
ever  made  for  like  purpose  in  the  history  of  engineering.  To  build  and 
sink  them  in  the  deepest  and  swiftest  stream  upon  which  such  improve- 
ment has*been  attempted  is  an  undertaking  of  extreme  difiiculty.  It 
could  not  have  been  done  successfiiUy  in  the  earlier  stages  of  the 
im]>rovement. 

These  works  have  always  accomplished  the  results  intended  in  their 
construction.  The  holding  of  a  caving  bank  has  always  contributed 
to  the  improvement  in  the  channel.  The  one  open  question  of  the 
whole  problem  of  low- water  improvement  upon  the  hues  hitherto  fol- 
lowed is  the  permanence  of  the  works  employed  for  bank  protection. 
In  this  respect  there  is  more  to  be  desired  than  has  been  attained. 

Upon  careflil  consideration  of  the  subject  the  Commission  believes  it 
advisable  to  further  modify  the  construction  of  mattresses  used  in  revet- 
ment work  with  a  view  to  securing  more  flexibility  and  greater  density 
in  certain  parts  that  are  particularly  exposed,  and  a  better  connection 
between  the  mats  above  and  below  low  water,  at  the  same  time  retain- 
ing the  strength  and  general  methods  of  construction  and  handling. 
This  will  involve  additional  cost.  But,  believing  it  to  be  warranted  by 
the  importance  of  the  work,  the  engineers  in  charge  have  been  directed 
to  adopt  methods  to  secure  these  ends  in  the  work  of  the  coming  sea- 
son. With  these  modifications  of  structure  other  and  additional  safe- 
guards will  be  introduced. 

In  view  of  these  facts  and  conclusions  it  has  been  recommended  that, 
during  the  coming  working  season,  new  revetment  work  be  confined  to 
Plum  Point  Eeach  and  Hopefield  Bend. 

These  considerations,  and  the  recommendation  to  which  they  lead, 
may  involve  a  delay  in  the  present  methods  of  channel  improvement 
which  the  rapidly  increasing  demand  for  better  low-water  navigation 
can  not  stand.  The  Commission  has  therefore  had  under  consideration 
for  the  past  year  the  subject  of  temporarily  dredging  such  bars  as  may, 
during  each  low-water  season,  limit  the  navigable  depth  between  Cairo 
and  Ked  Kiver.  After  very  full  study  they  have  devised  a  plan  and 
are  building  an  exi)erimental  dredging  plant  on  the  lines  which  they 
think  are  most  likely  to  accomplish  this  purpose.    This  will  be  large 
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eiiouifh  to  (lemons hate  satisfm^torily  the  feasibility  or  oHmrwisC 
affoi'diiij;  relief  to  I'oinriiercc  by  this  diiss  of  work.  It  is  rtn^ogiii 
that  to  be  at  all  efficient  this  dredjring  inuHt  be  done  on  a  »cnl«  rsr 
if  ever,  preyioiisly  attempted.  Tlie  uharai-ter  of  dredge  to  b«  axed, 
manner  and  possible  speed  of  working,  and  above  all  the  Itest  taOti 
of  disposing  of  the  dredged  material,  are  points  of  great  imiwrta 
whicli  must  be  settled  before  the  great  eost  of  the  final  plant  reqiti 
RboaM  be  incurred.  The  esperiinentftl  dredge  now  building  is  deKig; 
to  thntw  light  ou  these  points  as  far  as  possible.  It  is  expected  t 
it  will  be  completed  in  lime  to  be  used  during  the  low  wat#r  of 
present  season.  The  Commission  has,  therclbre,  also  reserved  (i 
other  allotments  a  snm  sullioient  to  constrnct  a  dredge  boat  of  si 
cient  size  and  capacity  to  fully  apply  the  reaults  of  these  experiiDC 
ou  the  practicability  of  the  temporary  improvement  of  imvigalioa 
such  means. 

HIGH  WATEE  OP  1893  AND  LEVEES. 

The  volnme  of  discharge  of  the  Hood  of  1S93  was  of  very  niiicli  n 
than  average  magnitude  and  it  is  possible  in  this  reiipect,  after, 
diijcharge  measarements.are  prepared,  that  in  some  parts  of  tbei-i 
it  may  rank  among  the  very  great  tloods.  The  volnme  contai: 
between  levees  was  greater  than  ever  before.  The  following  dates  i 
stages  at  different  loealitiew  on  the  main  river  and  its  tributat 
show  clearly  the  sources  from  which  the  contributions  were  reoeiv* 


Cincinnati,  Uav2 

ChutliinuogH,  May  G 

NMhvmc,May9 

St.  Luuia,  MuyS 

Ciuro,  May  9 

LUtloHouk.  Mii,v3 

Aleiaudrl^  May  27 

The  northern  tributaries  of  the  Ohio,  the  St.  Francis,  Whttfc  1 
Yazoo  were  also  excessively  high  dnriog  the  month  of  Msy.  It' 
thus  be  seen  that  very  large  discharges  crtTiibiiied  from  all  Hood-nudl 
sources,  except  the  Tennessee  and  the  Cumberland,  which  did 
rise  much  above  a  half-flood  stage. 

The  hi^h  wat«r  resulting  from  these  sources  in  1893  was  in  n 
resijects  similar  to  that  of  tlie  previous  year.  iJoth  earao  exc«edili 
late  in  the  season,  and  lat«r  in  1893  than  in  189i', 

The  resemblance  between  the  floods  is  also  noticeable  in  the  fact  t^ 
between  Arkansas  City  and  Vieksburg  and  below  Ked  River  4.   ,^^ 
absolute  heights  were  reached  than  were  ever  recorded  before^  1 
greater  relative  heights  than  were  ob!ier%'ed  in  either  year  all 
Arkansas  City. 

The  greater  heights  of  these  floods  in  the  parts  of  tlie  river  ab 
mentioned  is  to  be  mainly  if  not  entirely  attributed  to  the  larger  ■ 
ume  of  discharge  held  between  the  levees  by  their  iin[iroved  coiidit! 

Notwithstanding  the  substantial  equality  in  the  Hood  heightu  of 
past  and  present  high  water  the  number  of  crevasses  in  1893  haTeb 
loss  than  ever  before  whenever  any  such  eitage  prevailed,  and  awt 
districts  have  entirely  escaped  overflow.  The  number  of  unclosed  1 
vaases  in  1S9U  was  ten.  with  an  aggregate  open  length  of  10,9fe  t 
w  about  one  in  r>50  miles.  During  the  present  flood  there  have  \ 
six  unclosed  crevasses.  The  aggregate  length  of  these  is  not  yet  M 
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I  Bduw  HH  niviT  Mm  levees  extend  on  tlifl  rialil  bsjnk  Iti  about  70 

IBIwImlnw  >'ew  Uririuis,  while  on  tlie  lel't  bank,  owuift  to  tlm  prox- 

Wtj'Of  Uh'  hllla  flity  only  i-'oninietn'e  at  BitUm  l!oiit.'t',  from  wliiub 

jNnttliiiy  also  L'Ktfml  to  alioiitTUniili'S  below  New  Orleans,     Altliougli 

■WflK'vei-j*  on  botb  bii'iks  have  been  reeently  iniieh  inijirovecl,yet  no 

U'haxpaHTitMl  witbnut  ere^MSNCMi  on  une  side  or  the  otber^  and  luncb 

rkiMHtill  reiinjrei]  to  make  tliem  eftli'ieut. 

L  ^t  W  &p{)e:ireil  to  tbe  OomniiK^icrn  to  be  a  wise  jKilicy  in  levep  Imild* 

TiO»bi{t  tti  tbe  extent  of  the  work  and  tbe  limited  umonnt  ajiiillciiblo 

"^  in  nnynQt*  yeiiT,  to  pronii^ly  irlose  nil  breiiks  an  «onn  as  pvaetieabln 

»tliQir  oirearreiice,  in  order  to  nmiiitain  tbe  euntinnity  of  Ibe  line, 

flln  liaib)  an  loiin  an  extent  of  levep  as  possible,  with  a  pr<iviHioniiI 

"IciUiii  Htreojitb  suiScient.  to  resist  the  liiyh  waters  Iliat  reeur  with 

l^tftiitia!  it'duiarity,  in  order  to  give  the  eariiewt  and  widest  prot«e- 

1  if  tills  protection  ta  not  absohite.    This  conisi*  conimandu 

r  than  to  build  levees  at  present  to  an  eatimjitid  j^nnle  and 

^icli  will  be  stillJcicnt  to  conline  the  ontiii?  ilis<'liar;.<'e  of  tbe 

iQrrt  floods,  iinrl,  in  tbo  nieuntime,  to  leave  onimjirovei!  lonj; 

[  be  breaclieil  hy  ev^iry  ordinnry  hif,-b  water.     Tlits 

f  all  the  ri|iarinn  States  (■(nirur  in   :iinl  :\<-l  upon  Ibis 

twork.     It  is  believed  that  the  wis.iom  "I'  tliis  poli<-v 

llltwcir  by  tlie  iiifre;.sedeo"V''i-il'<'ii  "iiielt  isei.niiny 

•Sf  by  tbe  inerua^u  of  acreage  under  cullivatiuu  and  of 
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tliu  vnluc  of  land,  and  also  of  popnlation  in  many  of  ihe  dUtricta,  UH 
by  a  center  feeling  of  coufideiice  in  those  wlio  live  beliind  lerees.     ■ 

The  effect  of  such  im^ii-oveiueiit  as  has  already  been  made  hH8  beel 
to  coutine  betweeu  levees  a  mucli  lar^^er  high  water  volume,  RuioBUtinfl 
in  some  localities,  aa  at  Lake  Providence,  to  an  incre»»>e  of  41)  per  cen 
Aeconipaiiying  this  iud'ease  of  volume  Is,  of  course,  ao  increase  m 
Hood  beigbt.  The  extreme  instance  of  tbis  is  again  found  at  LiMl 
Providence,  wbcre  the  flood  rise  uf  the  river  bas  increased,  since  dm 
improvement  of  tlie  levees,  3.-^  fet^'t,  or  about  8  per  ceut.  A  stateiued 
of  the  same  tenor  applies  to  Baton  Uouge,  where  the  increase  of  tlod 
rise  has  been  ^.45  leet,  or  7  per  cent,  allhongh  daring  the  floodn  M 
1H1}2  and  1893  the  entire  discharge  at  lied  Hiver  Lauding  upwards  <l 
l,ttUU,u<H>  ".ubic  feet  per  second  has,  owing  to  the  improvement  of  td 
levees  of  the  Atcbafalaya  District,  been  transmitted  past  Baton  Kougl 
In  all  prfvions  years  when  any  such  discharge  passed  lied  B^Vfl 
disastrous  breaks  above  Bat.ou  Bouge  materiaUy  reduced  the  voluia 
passing  tbo  latter  point.  j| 

Undonbtedly  greater  heights  will  orcur  when  a  still  larger  pmportidB 
<if  high  water  disi^harge  is  controlled  between  levels  and  when  abnifl 
nial  t]o<Kls,  such  as  in  lHii2  ur  1H82,  occur,  but  in  the  meantime  tig| 
improvement  of  the  levees  undertaken  and  approaching  comiiletion  ■ 
some  basins,  and  well  advanced  in  all,  tmngs  in  sight  a  condition  a 
the  levee  system  that  will  give  substantial  relief  and  protection  in  d 
excejit  years  of  unusual  floods.  The  measure  of  pro-perity  thn 
induced  will  help  to  supply  the  resources  for  the  final  completiou  ad 
maintenance  of  the  work.  M 

To  any  other  system  for  the  protection  of  these  alluvial  lands  th(H 
are  objections,  both  theoretical  and  |iractical,  which  can  not  be  ovd 
I'onie.  Those  of  a  theorctic;il  ohaiacter  are  connected  with  tS 
hydraulic  law  that  a  reduction  of  flood  discharge  in  a  silt- formed  chn 
iiel  will  reduce  its  capacity  below  the  point  of  outlet.  This  observatifl 
has  been  repeated  in  tlie  many  local  comparative  surveys  of  the  rtvfl 
bed  made  by  the  Commission  before  and  after  crevasses,  or  before  aw 
after  rebuilding  the  levee  made  necessary  by  a  crevasse.  The  difficn 
ties  of  a  practical  nature  consist  of  the  necessity  of  continuing  any  oM 
let  to  tlie  Gulf  without  return  to  tlie  river  at  any  intermediate  POiM 
Such  return  would  merely  transfer  the  danger  from  one  locality  a 
another  hiwcr  down.  Tlie  condition  thus  imposed  npou  any  OutM 
involves  great  cost  and  danger.  Any  ontlet  intended  to  relieve  tifl 
parts  of  the  river  where  flood  heights  are  now  must  dangerous  woafl 
in  any  case,  be  very  long.  To  have  an  appreciable  effect  it  V0t9 
require  an  escavat«d  channel  of  large  width  and  depth.  As  it  wou 
traverse  tracts  of  cultivated  and  valuable  land  the  cost  of  exproptfl 
tion  of  a  right  of  way  would  be  very  great.  The  cost  of  the  levw 
which  would  be  required  to  control  it  and  prevent  the  pennaneut  C(M 
tinnation  of  disaster  and  overflow  while  Sowing  through  regions  vlfin 
will  iu  a  few  years  be  pla<^^ed  under  the  safflcient  protection  of  a  le^B 
system  would  be  very  much  gieiiter.  ■ 

When  completed  there  woulil  be  two  or  more  rivers,  each  presentin 
the  same  dangers  and  requiring  the  same  treiitmcnt  as  the  prosM 
single  channel.  The  cost  of  efficient  outlets  would  be  great(«  t1» 
the  cost  of  completion  of  the  levee  system.  When  constructed  tha 
woulii  either  hilt  up.  as  do  many  island  chutes,  or  would  enlarge  am 
asHumc  the  tortnons  type  of  an  allnvinl  stream,  with  shifting  baraad 
caving  banks.    Finally,  conceived  and  execut^'d  in  defiance  uf  phyiucfl 
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law,  they  woald  fail  as  a  safe,  cheap,  or  efficient  method  of  abating 
overflow. 

After  a  review  of  the  progress  thus  far  made  in  the  improvement  of 
a  levee  system  and  of  the  facts  developed  by  the  continued  surveys, 
gaugings,  and  observations  of  the  river,  such  as  the  entire  absence  of 
evidence  of  any  rise  of  the  bed  of  the  river,  the  local  tendency  to  shoal 
where  volume  is  reduced,  and  the  larger  discharge  now  controlled 
between  levees,  with  an  increase  of  flood  heights  which  does  not  affect 
the  practicability  of  a  low  system,  the  Commission  expresses  its  con- 
tinued confidence  in  tlie  reclamation  from  overflow  of  the  alluvial  lands 
of  the  Lower  Mi8sissi])pL  Valley  on  the  lines  now  proposed  and  in 
progress,  as  entirely  practicable,  at  a  cost  which  is  amx)ly  justified  by 
the  importance  of  the  undertakiug. 

LOW  WATER  OF  1892. 

« 

During  the  summer  and  autumn  of  1892  the  gauge  readings  were  by 
no  means  so  low  as  those  of  the  previous  year,  which,  generally,  have 
not  been  equaled  since  1879.  The  condition  of  the  navigation  is  shown 
in  the  following  abstract  of  bar  depth  between  Cairo  and  Bed  iiiver, 
where  10  ieet  or  less  were  found : 


Depth. 

y  umber  of 
placvs. 

?* 

9 
Total.... 

2 
2 
8 
5 
5 
7 
3 
11 

38 

FINANCIAL  STATEMENT. 

ApproprlatloTi  for  uMariea  and  expenses  Mississippi  River  Commission: 

Balance  on  hand  May  31,1892 $138.26 

Balanceon  hand  May  31, 1«93 138.26 

Appropriation  lor  snrvey  of  Mississippi  River: 

Balance  on  hand  May  31, 1892 7.08 

Balance.on  hand  May  31,1893 7.08 

Appropriation  for  improving  Mississippi  River: 

Balanceon  hand  May  31. 1892 986,375.18 

Appropriated,  act  of  July  13,1892 2,470.000.00 

Total 3.456,375.18 

Expendwl,  June  1, 1892,  to  May  31, 1893 2, 053, 471. 92 

Balance  on  hand  May  31, 1893 802,903.26 

Distributed  aa  follows : 

Levees 194,193.70 

Channel  works 81,5.59.60 

Harbors  and  bank  protection 245.  199. 19 

Red  and  Atrhafalaya  rivers 139,973.00 

Surveys,  gauges,  and  observations 38,  ^W.  67 

Plant,* Mississippi  River  Commission,  and  miscellaneous 103,  (<97. 10 

Total 802,903.26 

Approximate  outstanding  liabilities  and  amounts  covered  bv  existing 

eontraoto 295,492.82 
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fJstimate  of  funde  by  the  Mississippi  River  Commission  for  the  fiscal  year  ending  June  30, 

1S05. 

For  improving  Miasissi]»pi  River  from  bead  of  the  passes  to  the  mouth  of 
the  Ohio  liiver,  incliuliii^  Balaries.  clerical,  ollico,  traveling,  aud  mitsccl- 

laneous  expenses  ot  the  Mississippi  River  ComiiiisHion $2, 665  000 

For  improviug  harbors  at : 

New  Madrid,  Mo "^,000 

Memphis,  Teiin .- 100,000 

Greenville,  M iss :iOO.  000 

•      Vicksbiirg,  Miss.  (Delta  Point) 150,000 

Natchez,  Miss.,  aud  Vidalia,  La 400, 000 

New  Orleans,  La 300,000 

For  improvement  at  head  of  Atchafalava  and  month  of  Red  River,  Louis- 
iana  .' 350,000 

C.  15.  COMSTOOK, 

Colonel  of  Engineers^  Bet.  Brig,  Gen.j  TJ,  8,  A., 

Fresident  MinsisHippi  River  CommiHsion. 

CHAS.  II.  SUTER, 

Lieut.  Col.  of  Engineers. 
B.  M.  Harrod, 
R.  S.  Taylor, 
O.  H.  Ernst, 

Major  of  Engineers. 
ITenry  Flad,  C.  E., 
Henry  L.  Wuitinu, 
U.  S.  Coast  and  Geodetic  Survey. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

CoiiouTTinf:  ill  the  iiiadvisability  of  an  attempt  to  create  new  ontlets 
Irom  the  Mississippi  llivor  wliieh  shall  be  lai  jj^e  streams  at  all  stages 
of  the  river,  we  do  not  wish  to  be  understood  as  condemning  the  use 
in  the  levees  of  h)ng  waste  weirs  to  take  olf  the  top  of  the  Hood  if  it 
shall  be  found  that  at  certain  places  in  the  h)w<»r  part  of  the  river  the 
furtluT  increase  in  Hood  flow  whirli  will  conic  from  raising  the  levees 
at  points  farther  u])  tlic  river  can  be  controlled  in  whole  or  in  part  by 
such  waste  weirs  more  economically  than  by  lii^^hcr  levees, 

(.'.  H.  ro:vi STOCK'. 
Colonel  of  Enf/inrrrs,  Jirt,  Urig,  Gcti.  U.  8.  A, 

President  Mississippi  liircr  Com  mission, 

O.   11.    ElJNST, 

Major  of  Engineers, 
TIl^NKV   Flai),  O.  K.,  ■ 

Menhv  L.  Whiting, 
TJ.  S(,  Coast  and  Geodetic  Sarvey, 

Tlie  signatures  of  Tfenry  Flad  and  Henry  L.  Whiting  have  been 
added  at  their  reriuest. 

C,  B.  C. 
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Appendix  1.  Note  on  "change  of  pljiiie'*  at  Koil  li'wvr  Landing,  hy  (mmi. 

C.  H. (  oiiistciik .* ii'tiM 

2.  Koport  of  roiniiiitttM'  on  di«Ml«i(»s :{."i7() 

3.  Kfport  of  Captain  Pjiirivy.  sc  ri'tary  of  tin- ('oiiiinis<.i,iii :i57:< 

A. — Rejiort  of  Assistant  Kii«riinM'r  S(««\\;irt  (in  M-coinlrjiy  tri- 

:ui;;iiIation  frniii  Port  Loiiisa  to(i:iiiMia  K'Im'I- .'i.V<il 

B: — Report  of  As'iistaHt  Kngiiicer  Morrow  on  work  ofttijiin;- 

raphy _     IUUh) 

C. — Report  of  Asnistant  Kajiinocr  Mormw  on  trian;^nl:iiion 

from  Donaldson  villc  t<»  Head  of  Passes MGOJi 

D. — Rfi»ort  of  Assi^tant  Kuj^iniM-r  l'ai«j»*  on  prtM-iM-  l»v«-linjj 

fioui  N«*w  Orleans  ti»  Hoad  of  Passes ;%2<) 

£. — Report  of  ARsistant  Knginocr  <)ck<-rson  on  inNprctioii  of 

^ang<*8 '.{CC)^ 

F. — Hi^licst  and  Iow«*Ht  K'^^'if^^?  rc:idin;;s,  lS!»ij [H]t\i 

G. — Hij^heHt  and  lowest  an«l  nn-an  lii<rlii>sf  mikI  iowiNt  s|:mis 

1872-'92 ^ :m2 

n. — Mean  number  of  days  dnrinu   whirli    tin*   MInnIs"!]!]!! 

River  waa  hftwcu-n  cifrlain  inilij-ati'd  lii"i«;ht.H,  IsTii- 

1892 »](;3 

I. — Discljarpo  moasnix'incnts.  1SJ»2 3(;(>:j 

K. — Study  of  souH*  early  maps  of  tin*  Mi»«sissi|ipl  Kiv«'r 'MO'A 

L  — (  ommen'ial  statisticH.  IXJH' :{708 

4.  Report  of  Ca]»tain  Uoes^h!^  on  operations  in  the  tirst  and 

seeond  districts :S713 

A. — Report  of  Assistant  lln;'in<'er  Kees  on  in»pr«»V4'nunt  at 

Hope.field  Bend 'AT2i\ 

B. — Report  of  Assistant   Kn^^iin-er    \(dtv  on  opi'rjiti<ins  at 

Plum  Point  l.'e.ielj ' :{7:U 

C. — h*ei)ort  of  Assistant  Kngini'er  Stnrtevant    on  rep.iirs  to 

plant -MVA 

5-  Report  of  Captain  Townsend  on  opir.itinns  in  the  third  dis- 

triet :i7r)2 

A. — Final  re[»ort  of  As>istant   r.ni:iniM«r    llider  nu  work   at 

(ireenville,  ANhhrook  N««k.  and  l.ojiisiana  pM-nd 37GJ) 

L. — Report    of  Assistant  Kn^^iiner  Cojipi-e  on  work  at  Virks- 

li  in  K :  J7S I 

C. — Comparis«»n  of  low  water  soinnlin^-^.  I^ake   ProvidiiH'e 

Reaeh VuSi] 

D. — Cost  of  CnitiMl  Sti.ti's  levi'4">  in   Mi-sivsljipi,  Arkansa-*. 

ami  Louisiana :>s(H» 

K. — Stati'iiKMit  of  rci  airs  to  plant      :{s()7 

6.  Report  of  Captain  Millis  on  operations  in  the  I'oiiitli  diolrict    obiii 
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Secondary  trinnixnlation.  Port  Louisa  toCJonion^  I'erry.  Iowa. 

River  sla;^e  bulletin. 

I«oeation  of  gani^cs  (Idshet-ts). 

I 'onrse  of  the  Mississippi  from  Malise  to  Fori  rh.»rtriN  :  |»*n.i.  iTir.^ 

Urafi  t»f  the  Missi«i.sippi  from  lialiM*  to  I'ort  (!haitii>  •  Pitniai:.  ITT"). 

Mn]i  of  tin*  Mississip]>i  from  tlu^  Missouri  to  tlu-  iiMmih    <(i!l.it.  l^^LUj, 

(.■om]iarative  dia;xraiii  of  im-ander  iiuet},  Mibsissiiipi  Uivcr. 

Map  of  Plum  point  Keaeh. 

Vieiiiity  of  Mem}diis,  Tenn. 

I-ftvee  lor-atii»ns.  seeoTid  distriet. 

Improvement  at  Asbbrook  Nock. 

Improvement  at  Cireenville. 

Chart  of  Lake  J'rovideiiee  I'eaeli. 

Ini]>rnvemeiit  at  Louisiana  lU-n<l. 

!Iydro^ra])li«.  Lake  I'mvideiice  lieaeb  (2  sbcets). 

Kein^inien  elements.  Lake  Provideiwe  Ki-ath. 

Velocity  observations  at  Louisiana  Heiid. 

Velocity  observations  at  Sliiplaud. 

Chart  of  Vicksbnrg  Harbor. 
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Sections  of  fannl  and  basin,  Vicksburg. 

Profile  of  MiBaissippi  levers. 

Profile  of  ArkHD^nH  and  Louisiana  levees. 

Typical  section  of  Middle  Tensas  levees. 

Natchez  and  Vidalia — snrvey  of  Cowpen  Point. 

Ked  and  Atcfaafalaya.    luiprovcuicnt  at  Tnrubull  Tslnnd. 

New  Orleans  Harbor,  bank  protection,  Carrolltou  Bend. 

New  Orleans  Harbor,  survey,  Sontbport  to  Exposition  Wharf. 

Levees,  Lower  Tensas  and  lii;;  Hlack  district^). 

Levees,  Atchafnlaya,  Lafourche,  and  Pontchartrain  districts. 

Levees,  Harataria  and  Lake  Hor^ue  distncts. 

I^evees,  method  of  closing  crevasses  in. 

Levees,  typical  sections,  Fourth  district. 

Map  of  Fourth  district,  showing  crevasses  and  oTcrflowcd  area. 


Appendix  1. 

NOTB  BTCOL.  C.  B.  COMSTOCK,  CORPS  OF  ENCiJXKERS,  ON  "CITAXOF  OF  PLANE**  AT 

li£D  JUVEK  LANDING. 

New  York,  May  24, 189S, 
To  the  Hfhsh^ppi  Pirer  CommUsion: 

1.  In  a  paper  by  Colonel  Suter,  i)riiited  in  the  Annual  Kf]M>rt  i»f  the  Mississippi  River 
Commission  for  1891,  in  speaking  of  the  Mississippi  at  tlie  niourh  of  Red  Kiver,  he 
states  as  follows,  p.  3420:  (1)  "  In  I)ecem])er  and  January,  1884-'85,  a  ver>'  abru])t 
change  of  plane  took  place,  as  shown  on  both  the  gau^e  relation  and  the  discliarge 
curve,  and  this  change  was  found  to  coincide  with  a  considerable  rise  in  Red  River, 
the  Mississippi  being  at  quite  a  low  stage.  This  change  of  plane  or  elevation  of  the 
zero  of  discharge  curve,  amounted  to5.Sfeet,  and  inspection  of  Plate  viii  [xi],  will 
show  that  this  elevation  was  substantially  retained  thr<»nghout  the  season  and  on  it 
was  superpoA(;d  the  changes  of  plane,  amounting  to  3.35  feet  more  which  were  trans- 
mitted downfnmi  Helena  and  Arkansas  City.*' 

And  on  p.  3422  he  states :  (2)  **  These  tables"show,  in  a  general  way,  that  in  every  year 
noted  there  is  an  abnormal  elev:iti(m  of  the  pbme  of  now  at  extreme  stages,  both  at 
Carrolltou  and  Red  River.  At  tlie  latter  place  this  abnormal  elevation  has  amounted 
to  as  much  as  13  feet;  at  the  former  place  to  .5.4  feet.  They  also  show  that  if  the 
levee  system  had  been  perfect  from  Vicksburg  to  Carrolltou,  the  actual  mean  maxi- 
mnm  gauge  reading  at  Red  River  Landing  would  have  been  increased  0.43  feet,  and 
at  Carrolltou  1.11  feet,  while  under  the  same  conditions,  but  with  Red  River  shut 
out,  the  actual  mean  maximum  at  Red  River  Landing  would  have  been  reduced  7.29 
feet  and  at  Carrolltou  2.09  feet.  Consequently  with  the  levees  all  up,  the  difierence 
in  mean  maximum  between  the  conditions  with  Rod  Riv'er  opt'U  and  closed  would 
amount  to  7.72  feet  at  Red  River  Landing  and  3.20  feet  at  Carrolltou;  the  actual 
maximum  differences  being  13  feet  for  Had  River  Lauding  and  5.4  feet  for  Carrolltou.'' 

The  paper  gives  many  other  instances  of  what  are  called  changes  of  plane,  but  it 
is  difficult  to  follow  or  verify  the  discussions  by  which  they  are  derived,  the  discus- 
sions including  a  large  use  of  graphic  ]>roce88es  in  fitting  assumed  discharge  curves 
to  observed  discharge  curves,  or  assumed  right  lines  to  curves  of  equivalent  gauge 
relation.  Under  snch  circumstances  the  process  can  best  be  examined  by  taking  an 
instance  in  which  a  large  result  is  obtained.  That  quot<?d  in  the  first  statement  above, 
namely,  that  in  December  and  January,  188)-*85,  an  abrupt  change  of  plane  of  5.8 
feet  took  place  at  the  mouth  of  Red  RiVer  will  be  chosen. 

"Change  of  plane"  is  defined  as  " such  as  might  heave  been  expected,  were  the 
whole  river  bo<lily  raised  or  de]>ressed  so  as  to  change  it«  plane  of  flow,  the  gauge 
remaining  fixed  in  position."  As  such  a  bodily  elevation  or  depressiou  would  not, 
necessarily, change  the  discharge,  it  would  appear  that  "  change  of  plane"  is  really 
ditl^erencc  of  gauge  readings  for  two  equal  discharges  at  different  times  at  the  same 
place,  a  phenomenon  which  was  noticed  byDupuitmany  years  ago,  and  which  arises 
mainly  from  changes  in  8lo])C. 

The  evidenc«*  on  which  this  "change  of  plane"  of  5.8  feet  at  Red  River  mouth  in 
January,  1885,  is  basetl  may  be  fouiul  on  Plate  v  and  Plate  xi  of  the  paper. 

2.  The  relation  between  the  readinrrg  of  two  gauges  on  the  Mississippi  River  at  a 
distance  from  each  other  can  be  rea^lilystutlied  by  plotting  their  siuniltaneous  read- 
ings as  an  abscissa  and  ordinate.  The  succession  ot  points  thus  obtained  will  define 
an  irregular  curve,  showing,  graphically,  the  relation  in  question.    If  tho  gauges  are 
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very  near  each  other,  theourvc  will  boa  very  rognlar  one,  nearly  ariphtline  inclined 
at  45  dej^rees  to  the  axis  of  ab^cinBan.  For  gauges  widely  separated  the  curve  will 
be  very  irregular.  For  instance,  the  <!urve  obtained  in  tbiH  way  for  the  gauges  at 
Arkansas  City  and  Red  River  Landing,  which  are  !H27  niile^t  apart,  is  very  irregular. 
The  time  required  for  the  ere»t  of  a  flood  wave  that  does  not  rise  above  tlie  banks  of 
the  river  to  travel  over  this  di.stance,  is  about  4^^  days.  Now,  when  the  river  is  rising 
rapidly  on  account  of  the  time  reijuired  for  transmission  to  the  lower  gauge,  there 
may  be  a  considerable  rise  at  Arkausas  City,  and  a  smaller  rise  at  Red  River  Land- 
ingj  and  this  difference  in  rises  will  give  a  corresponding  irregularity  in  the  curve, 
which  shows  the  relation  between  the  readings  at  tlie  two  gauges.  Thus,  between 
December  14,  and  JJeceiiiber  20,  1SS4,  the  rise  at  Arkausas  City  was  10  feet,  while  at 
Red  River  Laudiug  it  was  but  1.5  feet,  giving  an  irregularity  in  the  curve  of  8.5  feet. 
When  the  river  begins  to  fall  ra)>idly  at  Arkausas  City,  and  is  falling  slowly  at  Red 
River  Laudiug,  a  similar  ii regularity  in  the  curve  will  occur,  but  in  the  opposite 
direction. 

Now,  if  the  assumption  could  be  correctly  made  that  the  same  discharge  that  passed 
Arkansas  City  on  a  given  <late  would  ])ass  a  point  just  above  the  mouth  of  Red 
River  4^  days  later,  it  might  be  expecte<l  that  these  eiiual  discharges  would  give 
gauge  readings  having  a  more  regular  relation  to  each  other  thau  simultaneous 
gange  readings  would  have;  and,  iu  that  case,  if  in  plotting  the  curve  to  express 
graphically  the  relation  between  the  gauge  readings  at  the  two  ])laces,  readings  on 
the  lower  gauge  4^  days  later  than  those  on  the  upper  were  used,  the  irregularity  in 
the  curve,  due  to  the  fact  that  the  river  rises  earliest  at  the  upper  station,  would,  in 
part  at  least,  be  eliminated.  A  curve  for  1884-85  obtained  in  the  last  way  is  given 
on  Plate  v,  accompanying  Cohmel  Snter's  pa])er.  It  is  marked  ''Arkansas  City. 
Re4l  River  J^andiug  actual  gauge  relation."  This  curve  lias  great  irregularities,  and 
that  it  must  have  great  irregularities  could  have  been  foreseen. 

(a)  The  assumption  that  tlie  same  discharge  would  occur  on  a  given  date  at  Rod 
River  Landing  as  occurred  4^  days  before  at  Arkansas  City,  and  that  the  curve 
ooght  to  be  regular,  would  not  be  tnie,  even  if  all  tributary  inilow  were  excluded, 
niiTcsH  the  river  were  at  a  stand  for  this  distance,  since  wave  forms  vary  much  iu 
descending  the  river. 

(h)  If  the  tributary  inflow  were  excluded,  and  the  discbarges  at  the  two  places, 
at  their  rej*peetive  dates,  were  the  same,  the  gauge  readings  at  the  two  jdaces  would 
not  vary  regularly,  unless  the  slopes  of  the  water  surlace  v/ere  coustnut  or  varied 
regularly  and  slowly  through  long  periods.  From  the  general  expression  for  river 
discharge,  D=Cirr5  «4,  where  D  is  the  ilischarge,  C  apj)roxiniately  a  constant,  r  the 
mean  depth,  ir  the  width,  and  m  the  slope,  it  is  seen  at  once  that,  while  D  is  constant, 
and  tr  constant  for  moderate  variations  in  depth,  a  given  percentage  of  increase  in 
f  will  produce  an  equal  ])ercentage  of  <lecrease  in  r^,  or,  for  constant  discharge,  the 
mean  depths'will  vary  inversely  as  the  <'ube  routs  of  the  sh)pes.  Now,  at  Red  River 
and  Arkansas  City  it  is  known  that  the  slopes  sometimes  vary  rapidly  by  10  ]>er 
cent  or  more,  and  the  corresponding  variation  in  the  gauge  reading  .it  mid  stage 
(the  discharge  remaining  the  same)  would  be  4  per  cent  of  40  feet  or  1.6  feet,  40  feet 
being  about  the  mean  depth  at  mid  stage.  This  gives  an  irregularity  in  the  curve 
of  "actual  gauge  relations,"  if  it  occurs  at  but  one  of  the  stations,  of  1.6  feet.  If  it 
occurred  at  both,  and  in  opposite  directions,  the  amount  of  the  irregularity  would  be 
Btill  greater. 

(c)  It  is  well  known  that  the  river  bed  rises  on  bad  shoals  during  high  wat-er,  and 
ifl  cat  ont  during  low  water.  This  process  atfeett^  the  heighth  of  the  gauge  readiug 
for  a  given  discbarge  at  low  stagei*,  and  in  some  degree  also  at  high  stages.  It  may 
afi'ect  distant  gauges  quite  ditVereiitly. 

(d)  Thus  far  it  has  been  assumed  that  there  was  no  inflow  between  Arkansas  City 
and  Red  River  Landing.  In  fact  the  Red  River,  the  Big  Hlack,  and  the  Yazoo  are 
tributaries.  Now  as,  at  mid  stages,  at  Red  River  Landing  au  increased  discharge  of 
27,000  cubic  feet  corresponds  to  1  foot  of  gauge  in<'rea*<e,  it  will  be  seen  that  the 
tribntaries  may  introduce  very  large  irregularities  into  the  gauge  rea<liug8  at  Red 
River  Landing  as  compared  with  those  at  Arkansas  City.  At  Helena,  Little  Rock 
and  Vicksburg,  between  December  27  and  December  31,  1884,  the  rainfall  exceeded 
9  inches. 

3.  The  general  causes  acting  to  produce  marked  irregularities  in  the  curve  of 
"actual  gauge  relations '' have  now  been  examined.  A  ghnice  at  this  curve  for 
Arkausas  City-Red  River  Landing,  on  Plate  v  of  Colonel  Suter's  ])a]>er,  will  show 
what  great  irregnlarities  they  produce.  The  most  marked  one  is  that  \\  hich  occurred 
between  December  23  and  December  'M>,  18Ht,  Arkansas  City  dates,  the  correspond- 
ing dates  at  Red  River  Landing  being  4^  days  Inter.  It  is  contained  in  Plate  v, 
between  the  readings  IG  and  24  feet  on  the  Red  River  gauge.  It  will  now  be  con- 
sidered. 

Fnim  December  23  to  December  30,  at  Arkansas  City,  the  gange  fell  from  18.4 
iect  to  16.5  feet,  or  1.9  feet,  its  lowest  point  being  15.3  feet  on  December  28, 1884. 
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Between  the  corrcspornlinjj  daten  at  Red  River  Landing,  namely,  December  27^-, 
1884.  an<l  January  I^l,  1SS5,  the  K«U|;o  re:ulin«i:  there  rose  tn)m  16.2  to  23.S,  or  by  7.1 
feet.  Now,  usi  the  osriUations  are  about  the  same  at  Ark.-niHas  City  and  Red  River 
Landing,  a  reguhir  curve  of  **  actual  gaujije  rehitions  ''  would  have  required  a  fall  of 
1.9  feet  at  Red  River  rom-Hpoudinjij  to  the  fall  at  Arkansas  City.  Instead  there  was 
a  rise  of  7.1  fci't,  making  tlie  aggregate  irregularly  9  feet  in  the  relative  gauge  read- 
ings, corresponding  to  an  irregularity  of  about  H  feet  parallel  to  the  Red  River  Land- 
ing gauge,  in  the  curve  of  "actual  gaug<'  relations.-*  Is  there  anything  surprising 
in  thisf  Anything  recpiiriug  the  assumption  of  two  x>aralIol  lines,  (1)  and  (2)  drawn 
5.8  feet  a]»art  on  the  curve  of  ''actual  gauge  relations^''  Plate  V,  giving  a  ''change 
of  plane"  of  5.8  feet f 

If  the  gauge  curves  from  Cairo  down  be  examined,  it  will  be  seen  that  a  depres- 
sion of  about  3  feet,  caused  by  a  slight  fall  above  Cairo,  descending  the  river,  inter- 
rupted the  general  winter  rise  already  began.  The  crest  of  the  low  wave  thus 
formed  passed  Arkansas  City  on  December  2'^,  at  18.4  feet  on  the  gauge,  and  the 
depression  following  reached  15.3  feet  on  l)e<'ember  28.  In  <lescending  the  river 
this  depn.'ssion  gradually  became  less  below  Arkansas  City,  and  when  it  reached  Red 
River  Landing  caused  no  fall,  but  brought  the  river  there  for  one  day  to  a  stand. 

The  fact  that  at  Arkansas  (.'ity,  between  i)ec<'mber  23  and  l>e<'ember  27,  the  river 
could  fall  2.6  feet  in  tive  days,  without  ]»ro«lucingany  fall  at  Ke<l  River  4^  days  later, 
shows  the  inaccuracy  of  the  opinion  that  the  same  How  that  passes  Arkansas  City 
on  a  given  date  will  pass  Ked  River  4idays  later,  and  that,  without  tributary  inflow, 
it  will  give  a  regular  curve  of  actual  ganj;e  relations. 

From  iJecemhcr  18  to  December  30,  at  Uvd  Kiver  Landing,  the  river  had  risen 
steadily,  under  the  sole  inllueiK-e  of  the  Mississi}i]>i  above,  since  the  Alexandria 
gauge  read  only  3.2  feet  on  Decemlx-r  28.  l$ut  tj^e  Alexandria  readings  rose  to  28.2 
on  the  31st,  and  this  tlood  of  about  80.()0()  cubic  feet  p(;r  second  was  added  to  the 
Mississippi,  it  Itcing  supposed  that  the  lilack  supplied  the  Atchafalaya,  since  the 
Ouachita  was  high.  This  80,t)(X)  culdc  feet  per  second  would  cause  the  Mississippi 
to  rise  about  3  feet,  and  would  reach  Ked  Kiver  Lauding  December  31  to  January  2. 
This  rise  began  on  Dcct-mber  29,  and  then  was  ]»n*bably  due  to  local  rains. 

It  is  thus  seen  that  of  the  irregularity  of  8  feet  parallel  to  the  Red  Kiver  Landing 
gauge,  in  the  curve  of  "actual  gauge  relation,"  Arkansas  City,  Red  River,  on  Plate 
V,  between  December  23  an«i  30,  Arkansas  City  dates,  1.0  loot  is  accountedfor  by  the 
fall  at  Arkansas  (.'ity  coming  from  above  Cairo,  and  3  feet  by  the  rise  of  the  Red 
River,  leaving  4.0  feet,  which  is  accounted  for  by  the  general  rise  coming  from  above 
in  the  seven  days  at  Ke<l  J^iver  between  Deeember  27^-,  1881,  and  January  3^,  1885, 
a  rise  of  but  O.G  feet  per  day,  while  from  December  18  to  December  27,  before  the 
Red  Kiver  Hood,  the  gauge  reading  had  beenrisini^  0.9  per  day.  It  is  then  seen  that 
this  great  irregularity  is  fully  accounted  for  without  the  assumption  of  unknown 
causes  or  changes  of  ))lane  and  since  the  actual  changes  in  the  gaugtf  readings  are 
accounted  for,  the  same  explanation  covers  the  irregularities  in  the  curve  of  "euuiva- 
leiit  gauge  relations"  which  is  yet  to  be  consiilered,  since  that  curve  is  derive<l  from 
ac'tual  gauge  reailings  by  eliuiinaling  differences  in  discharge.  It  should  also  he 
noticed  that  of  this  great  irregularity  of  8.0  feet,  only  3  feet  are  accounted  for  by 
tributary  inflow;  the  rest  is  mainly  due  to  the  tapering  out  of  a  small  wave  of 
depression  in  descemling  the  river.  The  efft^ct  of  this  wave  can  be  separated  from 
that  of  the  intlow  at  Ked  River  in  another  way  by  considering  it  before  the  Red 
River  llood  alfected  the  Mississip]»i. 

The  Red  River  rise  only  liegan  ilt  Alexandria  on  the  28th.  and  on  the29th  thestage 
was  but  10  feet.  This  rise  could  not  have  affected  the  Mississippi  seriously  before 
the  31st  December,  and  till  that  time  the  change  in  tributary  inflow  may  be  neglected 
as  small.  Now,  between  the  27th  and  31st  December,  1884,  the  river  rose  3  feet 
at  Ke<L  River  jjanding,  while  in  the  correspoiuling  period,  4^  days  earlier,  at 
Arkansas  City,  it  fell  2.4  feet,  l-uder  the  assumption  that  the  same  flow  passes 
Red  River  Landing  (tributary  inflow  being  excluded)  as  h.'u^  ])assed  Arkansas  City 
4i  days  earlier,  the  fall  of  2.4  feet  should  have  been  repeated  at  Red  River.  The 
river  there  actually  rose  3  feet,  giving  an  irri'gularity  in  the  difference  of  gauge 
readings  of  2. 1-1-3. ()=r 5. 4  feet,  due  mainly  to  the  tapering  out  of  the  low  wave  already 
referred  to.  This  irregularity  of  5. 1  feet  sini]dy  measures  the  en'or  in  the  assumption 
that  gauge  readings  at  Ked  Kiver  Landing  can,  when  there  is  no  tributary  intlow, 
be  accurately  derived  from  those  of  another  gauge  327  miles  above  at  Arkansas  City. 

4.  In  the  preceding  sections  it  has  been  seen  that  the  attempt  to  derive  (on  the 
assumption  that  the  wat<'r  ija^^siug  Arkansas  City  on  a  given  date  passes  Red  River 
Landing  4i  duys  later)  a  regular  curve  whi«:h  shall  give,  even  with  an  a)>proximation 
to  accuracy,  the  relation  between  the  gauge  readings  at  the  two  places  for  dates 
differing  by  4i^  days  has  entirely  failed.  And  this  failure  is  little  less  conspicuous 
when  the  efl'ect  of  the  Red  Kiver  llood  is  eliminated,  the  failure  being  due  to  error  in 
the  assumiitiou  and  not  to  irregului'ities  in  the  observations  or  to  anything  abnormal 
in  the  river. 
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Another  methnd  of  approaching  tlie  Hubjcct  would  be  to  make  the  assumption  that, 
if  dirt'iTiMices*  of  tlow  at  the  two  stations  were  eliiiiiiiiitiMl  by  means  of  the  disirluirge 
curves,  then  a  rf'gnlar  curve  representing  tlie  gauge  relation  ougljt  to  result.  We 
have  the  discharge  cnrveH  for  Ked  Kiver  Landing  and  Arkansas  City  in  li>8-t-'85. 
Taking  the  gauge  readings  on  the  two  curves  wliirh  rorres]»ond  to  a  common  arbi- 
trarily selected  discharge,  if  the«e  two  gauge  readings  lie  ])Iotte<l  as  ahsciHsa  and 
onlinate,  reHjiectively,  one  point  of  a  curve  showing  th<;  relation  between  those  gauge 
r«a<lingn  will  be  obtained.  Deriving  many  such  jioints  in  the  same  way,  they  give 
essentially  the  curve  shown  on  Plate  v  of  Colonel  Sutcr's  paper,  and  entiiled  **Arkan- 
san  City-Ked  Hiverlinnding,  e<iuivaleut  gauge relationH.''  It  will  be  noticedthat  this 
curve  is  very  irregular.  Theie  is  a  great  irrejjularity  from  December  27  to  January 
4, 1885,  Ked  Kiver  dati's;  after  .January  4  the  irregularities  are  not  great. 

In  Ibrndng  nn  estimate  of  the  irregularities  to  be  expected  in  such  u  curve  of 
"eiiuivj'b-ut  gauge  relations.*'  two  errors  are  to  be  c<iusidere<l,  either  of  whi<h  will 
introduce  irregularites.  (a)  Krrors  in  the  discharge  observations  at  either  Ked  Kiver 
Lauding  or  Arkansas  City  (which  are  aridtrarily  selected)  will  give  correspond- 
ing errors  in  the  gauge  heights.  Now,  irregularities  of  10  per  cent  frequently  occur 
in  observed  discharges.  As  the  Ked  Kiver  Landing  discharge  at  this  time  was  about 
400,1)00  cubie  feet  per  second,  10  p»T  cent  of  it  wouhl  be  10,000  cubic  feet  i>er  second, 
com^lMinding  to  an  irregularity  in  the  gauge  readin;^  of  l.l\  feet,  which  irregularity 
would  ent«r  the  curve  of  *•  equivalent  gauge  relations."  An  equal  error  in  the  oppo- 
site diifction  at  Arkansas  City  would  give  an  aggn-gate  irregularity  of  about  2  feet 
in  the  curve  of  e()uivalent  gauge  relations,  ]>aral]el  to  the  Ked  Kiver  gauge,  from  this 
cause  alone,  (b)  If  the  observed  discharges  arhitrarily  selected  to  plot  this  curve 
"Were  exact,  in  order  that  the  curve  might  be  regular  it  would  be  further  necessary 
that  the  slope  at  these  two  stations  ut  the  times  of  the  selected  discharges  should 
have  regular  values,  since,  as  already  seen,  the  gauge  readings  <'orresi>onding  to  a 
given  dis<'hargft  vary  ap]>roximately  with  the  inverse  cube  root  of  the  slope.  Slopes 
frequently  vary  by  It)  per  cent  or  mcue  in  a  few  days.  Since  the  shqie,  as  well  as  the 
mean  de])th.  is  etfectivi»  in  increasiug  discliarge.  if  for  a  selected  discharge  the  slo]>e 
should  be  10  ]ier  cent  above  its  regular  v:ilne  the  mean  depth  would  be  1  ])er  ceut 
below  itft regular  value.  Since  the  mean  depth  at  both  ]»laccs  at  this  time  was  ahout 
40  feet,  the  irregularity  in  gauge  n'ading  would  be  1.6  i'vet.  If  this  irregularity 
oceurreil  in  opposite  directions  at  the  two  stati<ms  it  would  intnuluce  an  irregular- 
ity into  the  curve  of  equivalent  gauge  relations  of  about  2.7  Icet. 

It  is  seen.  then,  in  advance,  that  from  the  methods  by  whieh  the  curve  of  equivalent 
gauge  rela1i<inH  is  derived  large  irregularities  may  occur  in  it,  cither  from  errors  in 
discharge  or  from  irregularities  in  slope.  As  instances  in  )>oini.  the  tall  from  Natchez 
to  Port  Hii-key,  which  gives  approximately  the  slope  at  ilvd  I\i\er,  was  on  Decem- 
ber 20.  18?54,  2t).C  feet,  while  on  January  h  IHST),  it  was  18.1  feet,  or  it-was  12  per 
cent  less  at  the  later  date.  Between  these  dates  the  river  ro^e  from  IG.l  to  20.3  at 
Red  Kiver  Landing,  and  if  the  shq»e  had  followed  its  usual  coui-se  it  would  have 
increased  instead  by  about  3  per  cent.  The  sloj^e  N\as  then  irregular  bv  lo  per  cent. 
To  carry  the  same  discharge  this  slope  irre;;ularity  of  1.')  |ier  cent  would  reipiire  the 
mean  depth  to  be  increased  by  5  per  cent,  or  2  feet.  Hence,  in  this  j>eriod,  the  Ked 
River  abscissas  of  the  curve  of  "equivalent  gauge  relatituis"  bectunt'.gi-eater  by  that 
amount  in  consequence  of  change  of  slope,  and  give  a  <orrcspondiug  irregularity  to 
the  curve. 

lietween  December  23  and  January  1  the  <lecrease  in  slo]>e  from  Natchez  to  Port 
Hickej*  was  still  greater,  amounting  to  20  per  cent,  although  the  Ked  Kiver  gauge 
readings  rose  H  fe«tt,  giving  an  irregularity  in  the  slope  of  24  pi>r  ct^nt,  which  would 

Ero<1uce  an  irregularity  of  8  per  cent  of  the  mean  depth,  or  3.2  feet  in  the  KedKivor 
auding  gauge  readings,  plotted  in  the  curve. 

Between  Decemb«*r  22  and  December  31,  1KS4,  are  found  the  discharges  at  Arkansas 
City  used  in  C/Ol.  Su'er's  pa)ier,  which  are  e([Ual  to  those  observtid  between  Decem- 
ber 26,  1884,  and  January  1.  IHK*^,  at  Ked  Kiver  Landing.  Any  irregularity  in  the 
slopes  in  Arkansas  City  between  December  22  and  December  31  would  produce  a 
corresponding  irregularity  in  the  correspond ini;  gauge  readings.  Between  these 
dates  the  fall  from  AYhite  Kiver  to  Greenville,  which  gives  approximately  the  slope 
at  Arkansas  City,  increased  from  23.9  tf»  25.3  fe4't,  or  by  1. 1  feet ;  allowing  0.2  foot  as 
the  increase  of  fall  due  to  l.fi  rise  in  the  river,  there  remains  1.2  feet,  or ;"  per  cent, 
M  an  irregular  increasi>.  This  would  give  an  irregular  def*rease  of  0.^$  in  the 
Arkansas  City  gunge  reading  to  be  combined  with  the  irregular  increase  at  Ked  Kiver 
Lauding  of  2.0,  giving  a  resulting  irregularity  in  the  curve  of  equivalent  g^uge 
rehitioiui  of  about  3  feet.  It  is  thus  seen  that  ircmi  kuowu  causes  iiTcguIarities  in 
the  curve  of  the  equivalent  gauge  relatiiuis,  Arkansas  City-Ked  Kiver  Landing,  on 
Plate  V,  of  about  3  feet,  may  be  expected.  Further,  if  this  irregular  curve  be  exam- 
ined it  will  \w  seen  that  the  whide  of  it  can  be  re]>resentcd  by  a  sin^ile  continuous 
straight  line,  not  deviating  from  any  ]>art  <»f  it  by  more  than  2  teet.  If  lor  any  reason 
it  weredcmirable  touse  a  liuesimxder  than  a  regular  continuous  curve,  such  a  straight 
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line  might,  fhei'cforp.  -well  lie  tiiltpu,  although  the  setual  curve,  wiili  aU  il«  Irrr 
Inritiea,  would  ba  better,  liixtuail  of  mprssaiitjiin  it  hyone  slniJuii  :  i.  ii.i  i.  > 
represents  itbyflve  parallBl  strHiglit  lines,  wbicli  are  diBrroini!.! 
by  6.8  feet,  and  even  b;  6.2  feut.  This  6.8  feet  Is  cnlleil  u 
ADd  It  is  auggeatml  SB  a  poaBibia  cause  thftt  the  ReA  Givi-r  ».ii<  i  i<  ::  : : .  mi-. 
obannel  like  mud  or  sand,  and  tbat  tfan  Miti8issi)ipi  wuter  id  l.ii.  >  .1  lo  liiuil, 
top  of  it.  It  U  BTldeut  tbat  a  single  stralglit  line,  not  tleriuiiiig  fiuoi  the  tut 
■nywhare  b;  amounts  sweater  than  eoiild  have  been  expected  in  ndvaure,  1*  a 
better  representation  of  alt  tlie  obeervutlons  Iban  a  series  uf  pariillel  linBi>,  «i 
of  tbem  6.2  feet  apart,  inensureii  parnllol  to  the  Ked  River  gauge.  Had  tliia  on 
of  eqnivaleot  gauge  relbtious  been  plotted  frotii  the  actually  observed  disuluirj 
instejid of  t^om  numoronsnrbtlnirilyasaumed  curves  (Plat«si  and  Platnix),  itou 
liave  been  mpresenteil  throiigliout  by  a  conic  section  deviating  from  tbe  olwu 
tiiiuB  by  only  about  1}  feet. 

The  indnoument  tu  the  representntiou  by  many  psmllel  lines  eeems  to  bHVsIi 
the  fact  that  the  upper  and  lower  parts  of  tJie  curve  <:»n  bo  pretty  well  repreem 
by  Biieh  lines,  provided  the  uiirldle  part  of  tlii-  curve  be  rnjeuted.  No  reanul 
ueigned  for  aucli  reiection,  aud  uo  rea.snn  ia  given  for  aasunisg  tbat  the  Uutw 
the  different  parts  of  the  curve  should  bo  parallel  and  diatounected.  X>Il4)or 
rtyerlion  nor  the  assnmption  is  Justifluble.  If  fi  and  0' repreiieiit  tho  cquival 
gangs  residings  at  Arkansas  City  and  Red  River  Landing,  their  ratio,  M  ( 
straight  parallel  lines  for  the  carve  of  equivalent  gauge  relation,  mu^tt  be  cdimIiu 

The  general  formula  for  tliachargo,  D  =:  o  m  r*  s  J  may  bo  written  r  ! 

or  If  width,  Mt,  be  considered  constant,  and— ^ — i-='^''''  =^'  I*^~*'  SimilMly, 
C'w* 

The  lower  station,  r^  C"  D'*si  ~*,  in  which,  if  the  gnnges  are  so  set  oa  to  r 
mean  depths  ut  medium  stage,  G  being  a  gauge  reading  and  G'  anolliof  witli  m  t 

Intorral,  -=  _=_ . ~^      since  eqoal  discharges  are  nsod. 


.  ing  from  lieaily  0  to  t 
imum),  ^  can  not  lie  cutiHtaut  as  the  river  rises,  and  heni^''  that  ttii?  rnrroot  i 
equivalent  gauge  relations  can  not  bo  oneor  several  71:11.' 1 1.'.'  -.1  iiL;iii  I'tkm. 

It  should  be  noticed  thai  the  part  of  the  cnrve  htl il'l 

Topresenti^d  hy a  noiiparullel  line,  which, prolonged  IK  : '  ■■'■■    .^- nf. 

$,  would  give  at  tbat  time  a  "change  of  plane  "  ol'  Im  1  ..:.:.<  r  ui~i  >-:i<l  of  lb« 
feet  derived  in  the  paper.  It  must  be  concluded  tbat  tin..  mUiLil  11  ii^ul.iriiicti  u( 
curve,  when  referred  to  a  single  right  line,  are  no  greater  tli^m  could  liave  bvenuu" 
patod,  nnd  that  the   "change  of  plane"  of  5.^  feet  arises  in  the  main   Itoni 


f  6.8  feet  Is  also  derived  Irom  the  Ked  Bl 
Landing  discharge  our've  of  'l8H't-'&^,  given  on  Plate  xi,  or  rather,  not  fruin  tlM  M 
ttselfbut  from  certain  assn me d  unrvesmimberodfroml  toIO,  Plale  Xi.  'I'baiaM 
In  the  direction  of  gauge  rendings  between  No.  1  and  No.  b  of  thene  curves  ia  of 
the  "change  of  plane '"of  S.8  feet.  Hut  if  the  interval  between  Ko.  1  and  Ko,  I 
taken  it  is  3.3  feet,  aud  this  i»  also  a  "  ebanjio  of  pl.-ine."  The  reason  why  tte : 
charge  curves  give  a  change  of  plane  of  y.3  fcetwiiilo  thecniveof  oinivnloiilafc 
relations  for  the  same  place  and  time  give  only  6.2  for  the  change  of  plane  fi 

Tbe  method  by  which  the  ten  cnrvea  are  derived  ia  as  follcwB:  A  recuUr  Otti 
which  represents  well  the  dischargoobservationaof  1882flt  Helena  (And  doMbOt!) 
resent  those  of  1884-'85),  ia  tateii,  aud  is  called  a  "stondard  normal  eorVfl." 
pKvioiiBly  stated,  if  observed  discharge  curves  for  two  stations  be  ISlceD)  Md' 
any  choson  common  discharge  on  the  two  curves  the  corrL'spnnding  ganjfe  rMiJ* 
be  taken,  these  are  called  "  equivalent  gange  reulings."    !kOW,  a  ao-called  "BVI 


"  of  discharge  forgauge  readings  being  known  for  an  npper  stntiiii),  a  " 

"  for  a  lower  station  is  obtained  in  this  paper  by  plotting  the  discharge  M, 
to  the  correspouiliugeqnivaleut  gauge  reading  at  tho  lower  Min 
_    . .  a  transfer  by  n  line  of  gauge  relations. 

It  ia  litipiirtant  to  notice  tlint  if  wo  slArt  from  a  single  continuous  discharge  en 
at  the  upper  station,  snch  as  the  observations  give,  and  plot  Its  ilisnhnrges  to 
•qaivalent  gange  readings  [derived  from  the  ni'i.nally  llb^u^vrd  dlfrliarge  enrva 
Ilia  lower  s^tion,  since  this  equivoleot  gauge  reading  is  the  act ual  gauge  ti 
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the  lower  station  for  the  actual  chosen  discharge,  by  such  plottiug  we  reprodnce 
identically  the  ohserved  discharge  curve  at  the  lower  station. 

No?r.  in  Plate  XI,  Ked  River  discharges,  1884-^85,  curve  1,  from  which  "  changes  of 
plane'' are  derived,  diflers  very  widely  from  the  observed  discharge  curve,  and  the 
question  at  once  arises  as  to  the  method  by  which  it  has  been  obtained.  The  answer 
IS  that  the  part  of  it  lying  below  19  feet  on  the  gauge  has  practically  been  derived 
from  curves  1  and  2,  Arkansas  City  discharges,  Plate  ix,  and  from  line  1,  Arkansas 
City-Red  River  Landing  equivalent  gauge  relations,  Plate  v.  The  lines  and  curves 
referred  to  on  Plates  v  and  ix  represent  pretty  closely,  for  gauge  readings  below  19 
feet,  the  actual  observations,  and  hence  in  Plat'<^  xi  this  part  of  curve  1  reproduces 
pretty  closely  the  observed  discharge  curve  at  Red  River  Landing  below  19  feet  on 
the  gauge.  But  the  part  of  curve  1^  Plate  xi,  above  19  feet  is  derived  from  curve  1, 
Arkansas  City  discharges,  Plate  ix,  which  does  not  represent  actual  discharges  above 
90  feet  on  the  gauge,  and  from  the  prolongation  of  line  1,  Arkansas  Citv-Red  River 
Landing  equivalent  gauge  relations,  above  19  fe^t  up  to  40  feet,  for  which  distance  it 
makes  lio  approximation  to  representing  actual  equivalent  gauge  readings,  but  isan 
assnraption  of  what  it  is  supposed  they  ought  to  have  been,  which  has  already  been 
dJMnssed  in  section  4,  and  has  been  shown  to  be  an  unproven  assumption. 

As  previously  stated,  if  the  curves  1  to  10,  Plate  xi,'Red  River  discharges,  had  been 
derive<l  from  the  things  actually  observed,  and  not  from  assumptions,  they  would 
have  reproduced  the  actual  discharge  curve.  The  fact  that  they  are  widely  dis- 
crepant at  high  stages  comes  mainly  from  assuming  that  the  curve  of  equivalent 
gauge  relations,  Arkansas  City-Red  River  Landing,  I'late  v,  ought  in  high  stages 
to  be  a  line  which  differs  very  widely  from  what  was  actually  observed.  The 
changes  of  plane  that  these  discharge  curves  Nos.  1  to  10  show  give  no  additional 
snpport  to  the  theory  of  '' change  of  plane.''  They  result  mainly  from  the  assumed 
changes  of  plane  for  lines  1  to  5  of  equivalent  gauge  relations,  Plate  v,  Arkansas 
City-Red  River  Landing. 

It  is  stated  in  the  paper  that  these  changes  of  plane  are  cumulative  in  going  down- 
stream.   That  necessarily  results  from  the  way  in  which  the  upj)er  part  of  curve  1, 


Plate  IX,  Red  River  Landing  discharges,  1884-'85,  is  derived.    The  upper  part  of  this 
carve  (above  27  feet)  is  derived  from  the  upper  part  of  curve  1,  Arkansas  City  dis- 


the  observed  discharge  curve  in  such  a  way  as  to  have  too  small  gauge  readings. 
The  upper  part  of  line  1  of  equivalent  gauge  relations,  Arkansas  City-Red  River 
Landing,  Plate  v,  also  erroneously  deviates  from  the  observations  in  such  a  way  as 
to  give  equivalent  gauge  readings  at  Red  River  less  than  those  observed,  and  the  com- 
bination  of  the  two  deviations  by  which  the  upper  part  of  curve  1,  Red  River  Land- 
ing discharge  curve,  1884-'85.  is  obtained  adds  to  the  deviations  of  curve  1  from  the 
actual  discharge  curve  at  Arkansas  City  those  due  to  the  process  of  transfer  to  Red 
River  Landing.  The  increasing  "  changes  of  plane ''  in  descending  the  river  arise  in 
this  way  from  the  method  used  in  determining  them,  and  not  from  the  river  itself. 

6.  The  following  is  a  summary  of  the  preceding  conclusions  with  reference  to 
"change  of  plane '^  between  Arkansas  City  and  Red  River  Landing: 

The  change  of  plane  of  5.8  feet  at  Red  River  Landing  in  1884-85,  deduced  in  Col. 
8nter*s  paper,  is  unproven.  It  results  almost  entirely  from  the  assumption  that  the 
curve  of  equivalent  gauge  relations,  Arkansas  City-Red  IMver  Landing,  l8^4-'85, 
onght  to  be  represented  by  five  parallel  straight  lines,  with  an  interval  between  two 
of  them  of  5.8  feet,  (which  is  called  **  change  of  plane  '*)  rather  than  by  the  observed 
curve.  No  proof  is  given  that  these  lines  must  be  parallel,  and  the  rcsnlU  can  be 
largely  changed  by  taking  them  inclined  to  each  other.  Hydraulic  formulas  show 
that  the  curve  can  not  be  of  parallel  straight  lines. 

The  whole  curve  can  be  represent<^d,  within  the  limits  of  errors  to  be  foreseen,  by  a 
continuous  conic  section,  so  tliat  there  is  no  justification  for  assuming  several  straight 
lines  to  represent  it,  or  for  calling  the  intervals  between  them  '^  change  of  plane.'' 

The  discharge  curves  add  nothing  to  the  evidence  of  change  of  plane  given  by  the 
lines  assumed  to  represent  the  equivalent  gauge  relations,  since  their  changes  of  plane 
result  from  those  previously  assumed  for  the  curves  of  equivalent  gauge  relations. 

The  fact  that  the  changes  of  plane  as  derived  are  cumulative  in  going  down  the 
river  is  not  due  to  the  river,  but  to  the  assumptions  under  which  they  are  obtained. 

'Hie  general  reasoning  which  has  been  applied  to  a  single  case  would  also  be  appli- 
cable to  the  other  "changes  of  ]>lane"  given  in  the  pa]>er. 

llie  conclusion  that  there  has  been  an  abnormal  elevation  of  the  plane  or  flow  at 
Red  River  Landing,  "  which  has  amounted  to  as  much  as  13  feet,"  results  from  the 
erroue^ua  methods  oaed  in  the  appendix  to  the  paper,  and  this  abnormal  elevation 
did  not  exist. 

C.   B.  COMSTOCK, 

ColofMl  of  Engineers,  Bvt.  Brig,  Gen,,  U,  S,  A,, 
Fruident  ifittitttpjpi  Jiiver  Commisiion, 
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St.  toirifl,  Mo.,  July  16, 189aA 

Snt:  The  Mmmlttee  designated  at.  the  Noveinlier  tnertiii^  of  tbv  CtimmiadiHi  € 
investigate  and  report  on  tlie  most  Biiitable  moans  of  nlfarding  tniup<irMy  i«llaf  fl 
ilKvi^liou  at  lov-wat«T  etagea  at  th«  rivor,  ling  Icivvd  to  mpntt  thnt  thiiv  buvo  gl«W 
til 0  aabjeet  very  cara  1^1  cousideTatifin  ami  have  nnileavorciL  to  aviiil  tuenuelroa  J 
all  poMible  infonunitioR  that  would  throw  on;  liglit  ou  tlie  <]ur«ti«n.  J 

Id  oriierto  make  clear  tho  couclnsionB  riiochoil  by  Ibc  cnrDtnittee,  a  Hhort  dlae^ 
■ion  of  the  natnie  of  the  problem  oonsidered  8e«taa  noousHHiy. 

Tlie  bara  which  obstriint  low- water  nil vigntion  riault  from  theever-viirying»( 
of  the  water-flow  upon  the  uiattriajs  which  compose  the  river'it  hud  and  upon  H 
immense  rontrlbutions  of  similitr  matt-riitls  dorivad  from  the  bAiiks  of  the  mi 
Ktreiun  and  from  Its  variauB  IrthntantsH.    Tlda  material  ni».v  nil  be  ooustd«nd  d 
inlermittentlf  in  mntiou,  und  its  position  with  regard  to  the  main  thread  «f  M 
Hiream  doMrmint'B  the  extont  and  direetiun  of  its  motion.     Thns,  where  the  Sj 
oonnentnitod  the  action  is  the  strongest,  a  deep  excavation  tegnlls,  and  tbs  ll 
thus  Tomovcd  is  pusbud  on  till  ilimiiiiaUed  velouity  of  flow  brings  it  tigtl    '^ 
of  ri»t.     TIio  dnpths  of  wat«r  thus  fairiy  indicate  the  relative  velocltia 
poitions  of  the  bed  wbieh  reeeive  for  the  longest  period  of  time  the  a 
atroDKeat  citrrent  will,  under  ordinary  ciicnmstancea,  ho  the  deepest.   '' 
known  tendency  of  flowing  wnter  to  take  %  Hiaaoiis  course,  even  when  CU 
banks  ate  straight,  sets  up  an  ineqiialfty  of  flow  withfn  any  given  seotloa,  Ht-HA. 
the  existence  of  the  bare  as  we  know  them  is  directly  traueable.    IiiimediA 
below  the  ajKm  of  eucb  oarvature  the  concentration  of  iluw  is  at  its  maxlRHnUi  4, 
ihe  deepest  water  is  found  here  against  the  conoavo  face  of  the  onrve.    Aiiwefiilt| 
along  the  cur^'ed  channel  we  find,  where  the  width  Is  sufllcient,  that  a  diveKetV 
flow  soon  begins.     Part  of  the  water  Still  follows  tiie  curve,  while  part  of  Tt  ti 
a  short  cat  in  the  direction  of  the  curve  immediately  below  and  opposttft  the  DM  V 
are  considering.    The  passage  from  one  curve  to  another  is  thas  oS'ected  in.  %  bn^ 
and  more  or  less  shallow  sheet,  instead  of  in  concentrated  rolnme;  And  on  ik  I 
normal  to  this  moililled  flow  the  mstennJ  of  the  bed  is  more  or  less  nndistnrbed)  J 
in  fact  is  fui^her  reinforced,  especial]  j'  at  high  stages,  by  the  uint'erial  sooured  fl 
the  deeper  seotion  or  swept  through  it.    This  action  is  repcate''  "'  •■""''   '•"'.-™, 
dire«tion  with  more  or  leas  intensity,  accoriUng  to  ''"  ■'"'"■'•"  " 
to  tbo  width  of  the  bed. 
.    The  geuernl  result  is  to  biiilil  np  a  series  of  dam-like  bars  diagonally  acroM  ^ 
river  bed,  and  tliu  vreata  of  thoHc  bars  on  the  lower  Mississippi  iiltaln  treqiielitla 
length  of  many  miles,    Their  elcvuticm  is  quite  irregular,  often  undi<r  favorable  flr^ 
ditions,  na  in  the  ouses  of  isbiadB,  nttaioing  noarl>'  to  the  level  of  the  main  *  ~' 
Where  the  width  is  limited,  aa  on  tlie  rivor  below  Ited  River  LandiaA|iU 
crests  are  so  deeply  submerged  sa  to  be  nnnotioeable  on  the  surface,  thaoP 
iugs  still  reveal  their  eitstviioe,  but  on  alt  the  other  portione  of  the  ilfv 
the  controlling  factor  in  navigation.    Above  and  below  them  He  tliu  deepn 
aotertxed  by  concentrated  flow,  narrovr  section,  and  small  ilopo;  whiUJ 
thnn  iMfOl  to  pool  a  ahar])  slope,  wide  section,  and  small  dvptb  nro  met  wnS? 
tlonaloomplioations  are  introduced  by  the  immense  variation  in  volume  ttn 
fltagea  and  by  the  varied  direction  of  flow  which  frequently  takes  ptaooon*" 

conditions.    As  a  rule,  it  may  be  stated  that  the  closer  the  agreement  faidli 

the  high  and  low  water  flow  the  better  will  be  tlie  low-water  elianuel.  XX 
many  localitlce,  however,  there  is  much  divergence,  and  at  such  ploues  low-'' 
navigation  is  almost  invariably  bad.  As  tlie  river  liills  t«the  low-water  «tM«i 
Dels  break  through  the  bar  crests  at  various  points,  and  us  the  full  of  tli*  ^ 
exposes  more  and  more  of  the  snrfaee  of  tlie  uars  these  channels  becoma 
denned  and  deejier.  £ventu.illy  Uiey  carry  the  whole  disobarge  from  ui 
another.  When,  a«  i^  often  the  case,  these  channels  are  numerons,  the  itil 
V»  seattered  and  its  energy  so  dissipated  as  to  be  unable  to 
Dhnjinol  of  adequate  sixe  and  depth.  Moreover,  sand  is  still  ni 
qimnlity,  and,  as  it  naturally  follows  Ihe  thread  of  greatest  velocity,  il  tend*  fall 
to  clioko  np  tbi>  channel  which  carries  the  largeet  disoliurge,  This  in  turn  tr''" 
head  of  water  in  the  pool  above  till  another  onannel  is  broken  through,  an^ 
tlie  eonrae  of  a  seiit^ou  the  main  channel  may  shill  its  poeition  several  tl) 
ooAiipy  in  ancccssion  a  uinnber  of  ofienings  through  tlie  bar  of  approximately  aqd 
•iiB.  It  is  impossilde  to  predict  in  advance  where  tlie  low-water  channel  vlU  f 
HOT  in  the  casejnst  mentioned  how  long  it  will  remain  In  any  one  position. 

In  aotnal  practice  the  casu  isniuohiuore  com  plicated  than  has  bern  sketched  li 
bat  wo  have  only  attempted  to  outliae  tlie  principal  phenomena  as  they  ooonl  fl 
J' ear  to  year. 
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mtbut  (bcmutuilifficttltyliiv  liiMCiirins  aniinlrlnntlv 
iTi;*)  tbroiigli  tlu!  s''*'"^  """"J  'IoIiobUs  left  by  Ihii  lil|{1i 


ywlii.h  tlirsi-^lf. 


(  jraoticB,  eaccpl  posbilil.v  in  ireriiiiu  specijil  oiwea.  If  Iho 
rere  once  Blink  in  place,  v,e  Ihinl;  it  would  itn  impritftiuiible 
K  lerriceable  coiidilinii,  and  llm  •'«J:<t  nf  tbu  plniil  to  1111  out 
inaeded  muHt  nei'efisarily  bt-  yrry  ;:rvitt. 

r  alternative,  of  biirgea  » ilb  Ii'i-lji.iir.in,  thn  gteal  dllSoiilty 
"d  boats  in  pini'o  witlioiit  ob^rnx  linf^  tbe  cliniiDBl  witli 
^ing  Ibe  Leeliourds  close  lo  tlin  bul.liiiii,  t^iliii^  wblcb  tliey 
Srient.  Moreover,  we  think,  tbitt  ilb  in  thoprHvliiiiii  cane,  tbe 
a  liettded  wnald  TFijiilrc  bo  cxtiMisivu  u,  plant  as  t-o  bu  pruLibi- 
.  t,  irfor  till  otber  reuaon. 

irtMjr  the   Aodoni.^Tliia  Ls  a  fiivoritB  Bcbniiie,  and  imniberlMa 

'jnglit  forn-nril  to  ncioinpliBb  U.    Thiy  nil  work  on  tlie  aante 

-    -'     '  itiiini  bv  Hunio  Tni'clinuk'iil  muaiiH.  aa  wiitot  Jcla,  bnr- 

'  M" '  '  '"s  that  tliu  Huiid  tliii*  thrown  up  from  the 

1:1,     Mnu.v  of  tboeo  dKviuuB  havo  hi^en  fliilh- 

I    .    .<  I     Tbo  ruaaun  issininle  enough:  It  iaacoin- 

!>  L ,-n-na  to  any  extent,  but  thn  current,  iiicept 

IS.  1^  I  iiliK'I.v  inniloquiite  to  cnrr;  i>ft'  the  Hnnd  thus 
.    .,      .  ratiuUlr  u s purl e urn  when  the  stuge  of  water  haa  been 
M  work  a  mutter  ol'  rL-iil  neeeusity ',  and  the  only  sncceBa.  or 
^tallied  under  tliean  ciriiiiuiHtnnoea  boa  bopn  with  inunhinoa 
I  bmtii;r  lirag  nwuy  the  suuil  aa  well  as  to  stir  it  ap.    Your 
_..  _    _     _   _.     Euat  while  in  oertaiuepyoiiilciiBeasomeileviee  of  this  kind  might 
irto  a  Itmltt'fl  exii-nt  iisc(h),  yet  for  goneriil  ami  extensive  service,  sueh  ns  ia 
paientl;  iiaw  contemplated  hj'  tlio  CouiniMiDii,  they  oun  nut  pofattibl^  bo  rocom- 

a  liwt  alternative,  and  us  it  is  also  the  only  onu  wbinhin 

."I  (he  dlurusaion  ofdolHilt-.  it  will  ln'  ivi'li  In  give  tipie 

..ork  should  bu  given.     Tiikliij;  iln>  full  i.f  l.-^l'l  [la  Uie 

I  :-■.  if  w;iH  n.>I^.(f  <.u  tin.-  trip  Lii[iib>  by  lli-  CoiuiEiisiiioo 

,..fi..   ..I' (be  pi'iwaiiigM  wliiob  cooid  liiirly  be  ■.■alti.-d 

I  !■'■  ri-ry  shoul  trousiuss  riu  down  to  5  feet. 

■  '■   liuaetit  would  liave  been  uuorerred  unleaa 

b't^n  bfought  np  to  8  feet. 

■  .^<'  be  not  BU  low,a  pciitiT  ili'pth  slmuld  be 

umulHiii  thrill  thete.     Tbi>  bLo;iI  ii:i     ■  ■  '■■      ■    ■  i'   ii  on 
Ontiof  BodUivw,  7r.  iiiilro.      I.I.-;-'.  ...N.r-o 

ileas  than  S  leot  depth,  and   oh  m  .:■      .■ -» 
ofoi.-riiuiilr,  it  will  ir.ndilybL>  ".■.■■ 1 1 1  .i.t 
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p«Tinaneii«e  of  the  ilieilged  Qhitnnel,  alao  requirea  oonsi deration.    Aa  already  Hi 
tloned.  iu  l.hia  report,  tht>  iiattirully  (tinned  cvhannelH  »re  tni  from  penniuieut,  kT 
8«ems  iiurMUiOTialile  to  oxpeot  tliAt  artiflctslly  formiMl  ones  will  offer  any  r«ljf  d. 
nut  taatnte  in  this  respeut.    It  seoiiiH  to  ynm  ootpiiiitt«e  that  tlie  only  obkom  U 
cattiug  an  deeply  us  to  lower  the  upper  pool  mttti-riaUy,  and  liy  this  iiieaiia  to  d    , 
the  water  awny  IVoui  the  minor  uhannelB.     This  will,  ol  course,  incrcii^e  the  origin 
work,  and  even  then  we  deem  that  it  will  be  the  part  Of  wisdom  to  be  projttirM^ 
the  ueoeBsity  of  TvpeatJugtliD  work  eeyt^riil   time«  in  the  course  of  ft  aoiuton, 
ehould  have  been  very  glad  to  base  our  PHtiumles  ou  dofinite  figures  aa  t( 
to  he  accomplished,  but  this  has  been  intpustijhle, 

Immediately  after  receiving  oiii  instincCioDS  we  arrangeil  to  have  carefiil  snt 
m»de  of  several  of  the  worst  bars,  hut  tho  sudden  rise  in  the  rivet  proventodll 
Miduo  opportunity  boa  sinue  bcDn  prusenled,  The  comioittee,  howerar,  («el  tl 
It  would  be  a  difflcolt  matter  to  ovetiJ9tima,t8  this  work,  anil  they  have  appto  ' 
thi>  Bubjact  in  that  spirit.  The  time  element  must  figure  very  Inrgoly  iu  a  q 
>  of  thia  kind;  the  work  to  be  woriib  doing  at  all  must  be  done  quickly, 
opiniim  not  more  than  two  weeka  should  be  allowed  for  openine  ii  cliftnnel  •■ 
■onth  AS  may  be  neceaaary.  Such  an  undertaking  at  once  prectmles  tli»  u 
of  the  common  typea  of  bucket  or  elevn.tor  iliedges  and  throws  ua  bark  o 
or  puinpiui;  dredgtifl  ns  atone  pOBsessiug  the  elements  of  speed  and  rujiucilrv' reqnlnj 
Of  these  there  are  three  typea,  raryiug  with  the  method  of  dispoamg  or  the  tpei 
The  aelf'Ioading  tlreilges  naed  on  river-mnuth  nad  harbor  bara,  and  of  which  t 
Hasley  may  be  moDtioned  aa  a  typti,  nre  out  of  the  quuHtion  here,  as  their  di ' 
when  loaded  would  be  too  -^eat.    To  ubo  dump  snows  in  work  of  this  magnitn 

while  not  impo«aild«,  woidil '"     '      >  .    .-    -  i  .t.^. ...... . ,, 

a  very  eotuiilBrttble  increase 

and  a  largo  fleet  of  dumii  a<  -  -  ji 

numpint^  the  spoil  through  long  floating  pitiua  to  deep  holes  or  points  outsidsli 
limits  ot  the  chauuel  aeems  to  us,  on  the  whole,  tlio  one  beat  odapted  to  this  ttpar" 
case.  The  pumping  machinery  should  bo  mounted  ou  a  atoamer  of  reosotiahly  II 
draft  and  fair  power,  so  us  to  inaure  speedy  travel  from  place  to  place  aud  >n 
capacity  while  ut  work  to  supply  steam  power  to  the  pumpa  used  iu  diedgif 
Both  in  first  cost,  in  maintenance,  aud  in  running  expeusee  a  large  plant  wilTM 
lunch  less  than  aoverul  small  ones  of  the  same  aggregate  capacity.  We  alunlP 
therefore,  prefer  a  Teasel  of  as  large  size  as  can  be  handled  with  certiuuty  di 
facility,  placing  on  this  reasel  as  l.'irge  pumps  as  the  draft  of  water  and  the  e:~" 
of  the  possible  steam  lapply  will  jnatity. 

Reasoning  from  such  imperfect  data  as  we  have,  the  aotnal  yardage  teiinlrl) 
removal  may  be  plnced  at  trom  500,000  to  1,000,000  cubic  yaids.    These  figure*  1| 
Unble  to  be  inoreaned  to  an  nacertain  extent  by  the  causes  already  i«l\'ettea  to,  a 
taking  them  aa  the  basis  of  estimate  and  two  weeks  as  the  longest  allowance  oC  til 
Available,  it  wiU  be  seen  that  the  removal  of  from  36,000  to  72,000  onbto  TardB  | 
day  will  l>e  necessary.    Thia  will  probably  requite  at  least  two  and  jwaslbly  ti 
ontBta.    There  is  a  good  deal  of  uncertainty  regarding  the  proportion  of  anau 
water  which  can  be  lifted  by  pumping,  but  10  per  cent  seema  to  be  about  the  lOW 
limit,  while  20  and  30  per  cent  are  not  impoasible.    Tills  qnestioD  can  only  be  WtU. 
by  direct  experiment.    A  pump  discharge  of  50,000  gallous  pet  minnte  wonli  it] 
tho  smaller  percentage  mentioned,  give  a  capacity  of  about  1,600  cubic  yttrat  |L 
hour.    We  further  think  that  ten  hours  out  of  the  twenty -four  would  be  afalrAV^ 
age  of  the  working  time,  allowing  for  all  iucideutal  delays  due  to  fog,  bad  w«k  ' 
and  ropairs  to  machinery'  aud  the  loss  of  time  involvedln  moving  from  place  to  a 
This  would  make  the  daily  capuoity  from  I5,IK)0  to  45,000  cubic  yards,  aa     ~  * 
the  pnrcentngo  naaumed.    The  power  re<|iiired  to  run  the  pumps  would  k 
300  Aud  400  I.  II.  P^  and  the  total  power  provided  for  both  boat  and  pu 
be  about  600 1.  H.  P.    The  boat's  engine*  should  he  proportioued  to  utillM 
power  while  in  transit  l^m  place  to  place,  and  u  coal  supplv  BulBeient  n^ 
week's  work  ahonld  be  carried  on  board.    The  full  loaded  draft  at  the  Ii 
not  uxi>ettd  i  feet.  ^-m 

Tbo  best  method  of  working  tho  dredge  is  a  matter  of  great  importance,  bn^ 
opoD  whiul)  wo  hardly  feel  oompetoot  to  make  at  present  any  dcliiiito  reoammcafl 
tiuu.  If  the  dredge  while  at  work  is  to  be  kept  ataticmary  by  niiahora  orotlusanf 
ancfs  or  moved  slowly  by  capAtuns  along  the  line  of  dredging,  the  whole  oper«al 
wilt  be  much  siniplilied  and  will  uot  vary  materially  tvom  ordinary  work  tttf 
uatnre.  There  ore,  however,  objootlaus  to  this  method,  which  may  prove  eerli — 
praotion.  Tho  intrusion  into  tbo  main  channel  of  a  largo  boat,  with  the  nee 
Dehors,  would  render  the  posnage  of  boats  dangerous.  Iioth  for  UiemM 
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to  would  be  avoided,  as  each  a  boat  could  more  readily  be  dropped  out  of  the  way 
of  pasdiDg  vessels.  In  such  a  design  the  use  of  drags  on  the  Buction  pipe^  of  a  nature 
similar  to  those  of  the  dredges  used  in  the  New  York  Harbor  would  probably  be 
necessary,  and  without  c^^uestion  the  work  of  raising  the  solid  material  would  be 
slower  and  more  uncertain  than  by  the  other  method,  while  breakages  and  other 
interruptions  of  work  would  be  more  frequent.  The  disposition  of  the  spoil  would 
aiso  be  more  difficult.  As  internal  receptacles  are  not  possible,  dump  scows  would 
probably  be  required. 

There  is  a  possibility  that  floating  pipes  might  be  used,  or  long  suspended  pipes 
projecting  over  the  boat's  sides  to  beyond  the  limits  of  the  dredged  channel,  but  tht^re 
would  be  man^  difficulties  involved  in  either  method.  None  of  the  points  adverted 
to  can  be  definitely  settled  until  by  direct  experiment  it  shall  have  been  determined 
Just  what  work  is  likely  to  be  required  and  what  conditions  in  a  design  are  the  most 
desirable.  Such  experiments  should  be  made  on  a  fairly  large  scale,  so  as  to  bring  the 
whole  question  to  a  definite  test ;  yet  at  the  same  time  we  do  not  consider  it  either 
advisable  or  necessary  that  the  Commission  should  incur  large  exi>enditures,  which 
might  prove  entirely  useless.  We  would,  therefore,  recommend  that  the  Commission 
procure  one  or  two  pumps  of  approved  pattern  and  of  a  capacity  of  say  20,000  to 
25,000  gallons  per  minute  each.  I^t  tliese  pumps  each  be  mounted  in  a  temporary 
fashion  on  barges,  old  steamboat  hulls,  or  any  similar  clieap  structure,  and  let  the 
work  be  done  at  low  water  in  as  systematic  and  thorouc:h  a  manner  as  possible,  so  as 
to  develop  fully  all  the  points  upon  which  doubt  now  exists.  With  such  information 
available,  a  design  for  permanent  work  can  be  prepared  with  some  confidence  as  to 
ita  value  and  efficiency.  If  successful  in  operation  these  pumps  and  other  machin- 
ery conld  probably  be  used  in  the  permanent  design,  but  in  any  case  the  amount 
involved  would  not  be  excessive,  and  would  undoubtedly  result  in  decided  economy 
in  the  long  run.  Of  course  in  the  experiments  hero  recommended  a  self-propelling 
machine  is  not  contemplated,  and  atowboat^  with  possibly  some  dump  scows,  should 
be  provided  for  each  dredge. 

Eespectfully  aubmitted. 

Chas.  R.  Suter, 
Lieut.  Coh  of  Engintert. 

Hl£NKY  Fl.AD, 

Cii^l  Engineer. 
Gen.  C.  B.  Comstocit, 

Jfre^UUut  MmUsippi  Biver  CommissioiL^ 
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SXPORT  OV  CAFT.  CABL  F.  PALFREY,  CORPS  OF  ENGINEERS,  SECRETARY  MISSISSIPPI 

RIVER  COMMISblON. 

St.  Louis,  Mo.,  June  15, 1S93. 

General:  I  have  the  honor  to  present  the  following  report  of  operations  under 
my  charge  as  secretarv  Mississip]>i  River  Commission  and  assistant  to  construction 
committee  from  May  31,  1892,  to  May  31,  1893. 

These  works  are  carried  on  under  the  following  allotments  from  the  appropriations 
approved  September  19.  1890,  and  March  3,  1891,  made  by  the  Commission  and 
approved  by  the  honoraole  the  Socretaiy  of  War : 

First.  ''Mississippi  River  Commission, '' applicable  to  salaries  of  three  Commis- 
sioners,  to  expenses  of  offices  of  president  and  secretary,  and  to  expenses  of  meet- 
ings and  inspections  of  Commission. 

Second.  '*  Surveys,  ganses,  and  observations,*'  applicable  to  the  general  survey  of 
the  river,  to  collection  and  office  reduction  of  physical  data,  and  to  general  examina- 
tions and  computations  not  confine<l  to  any  one  district. 

Third.  "General  service,"  applicable  to* supply  of  stone,  maintenance  of  plant, 
and  general  aid  to  works  in  the  districts. 

The  small  balances  from  earlier  appropriations  which  appear  in  the  financial  state- 
ment are  set  off  by  outstanding  liabilities  for  telegrams,  which  can  not  under  exist- 
ing orders  be  adjusted. 

MISSI6SIPFI  river  COMMISSION. 

Hie  Commission  has  held  four  sessions  during  the  period  reported:  At  New  Tork 
City,  June  22  and  August  2-5;  on  board  steamer  AlitsUaippi  from  St.  Louis,  Novem- 
ber 6.  to  New  Orleans,  November  19,  1892;  and  on  board  steamer  J.  G,  Barnard, 
louied  for  the  purpose  by  Mai.  A.  Mackenzie.  Corps  of  Engineera,  from  St.  Louis. 
lfAj6,toN«wOxlMuiB,Mi^  11,1^83. 
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Oil  Jannary  16,  iihoiit  9;Wiv.  m.,  tho  iipppr  worlsB  of  (Jib  §tpan]ot  .Vt*>i«*{;ipf,  lad 
np  at  riiiTiicali,  Ky..  were  iliistrnymi  by  Are,  prul)iibl,v  oaiiseJ  liy  »  sjitirk  mo*^*^ 
trom  tlifi  Tireeoliinff  oS  tlie  "  nipger"  boiler,  in  whiuli  elenni  was  kspl  np  for  ar""" 
1111(4  ns  t.he  wntcr  JnrtJ  cbangi'd.  _ 

The  tiro  wiut  flrot  «enu  ou  the  ander  aide  of  tlio  lioilcr  deck,  and  riuiokly  bura^ 
through  tlie  floor  of  tiie  fiiTWuril  citbiii  u  little  forward  oi'  Llie  ateam  box  of  the  m 
boilers. 

Tbe  llrM  of  tbn  "ui|T^er"  lioilnr  had  Jiut  been  drawn.  BJid  the  steam  preuniewd 
only  30poonilH,  iusiifflment  for  throwing  water  I'rom  the  aMamer'a  hose.  " 

A  bDree  naa  laid  up  jiiet  ootBide  the  etvitnier  ili»iiiii>ippi,  and  the  ateamer  £ 
«iu  At  the  time  lyin);  ontside  the  liarKfl,  takinfj-  on  Inniber  from  the  ahore,  her  A. 
t!rew  erosHiug  the  dvclcB  of  the  ilifrii'ippi  and  the  barge.  The  Eaglt  endeavonid  B 
asBist,  but  her  faoso  wos  amnll.  and  before  it  could  be  bron^ht  int«  plivy  the  flftnn 
hwi  too  great  headway  for  it  to  lie  eflective  and  for  tho  position  of  the  barga  M 
tibe  Eagle  to  bo  aafo.  The  jc:e  in  tbe  river,  &om  1  to  {  inch  tbiuk,  rendered  tl 
bucketa  of  little  or  no  use.  TLie  alnrni  was  sent  to  tbe  Are  departmeut  of  Padaco' 
and  waa  answered  bnt  tbe  fiiat  supply  of  huae  waa  insulDcient,  and  by  the  '' 
Bofond  arrived  tbe  usly  aervice  tu  be  rendered  was  the  quenching  of  n 
eoal  in  tbe  bold. 

Tho  prof^esa  of  tbe  fire  waa  ao  rapid  that  little  of  the  bnat'a  jiroperty  woe  mva^ 
Tbu  two  watahmea  and  tbe  wife  and  ohibl  uf  one  of  tlicm  saved  no  (^h>thlng  b~ 
wbat  tbey  had  on.  Some  blocka  in  tbe  forward  bold  and  aoine  blaokstnith't  t<H 
wliieh  pnsBcd  through  the  lire.  A  auipll  ijiinntity  of  bodding  thrown  on  buud  t, 
barge,  a  tin  box  of  plated  forks  nnd  spuona,  budly  doDiaRed  ti.v  Sre,atid  ft  amoU  Ir^ 
aafe,  with  one  cnator  broken  by  fall,  are  all  that  was  recoverotL 

Telegrnnhio  report  reached  me  at  2  p.  m.  1  r«avhcd  Paducnb  a  little  after  b 
nigbt,  and  naw  the  wreck  next  iiKiniinK. 

Tbo  dSbria  oapuble  of  boldinK  Are  bad  already  been  Gli>arcd  uway.    The  n 
WM  deeply  eharred  all  iwer  and  burned  thruu;{h  in  eoverul  pliieea,     Tlic  luai 
had  Blill  tbtiir  cover  of  plaster  and  aabesloi  and  showed  no  trace  of  injurj. 
main  eylinders  and  the  doctor,  except  its  heating  box,  also  appeared  nniiijured; 

fiaint  was  not  burned  entirely  off.  The  cylinder  beniiie,  iron  ''!''  beama  with  o 
ng*  of  plate,  were  true  to  the  e^e,  and  showed  uo  injury  except  that  one  plkT 
the  ooain)^  ot  one  of  them  was  slightly  warped.    The  wheel  waa  uninjured. 

Every  indication  waa  that  a  light  offshore  wlud,  ot  the  draft  over  the  1 
caused  by  the  fire,  carried  the  flauiea  ftcroea  the  boat.  On  the  shore  aide  the  er 
ataek.  though  fallen,  appeared  unscorched;  that  on  the  offside  wae  uullapBei' 
the  eiigiuf  room  two  cana  of  oil  standing  near  the  cylinder  beam  on  the  ihot 
WAre  not  burned.;  on  tbe  offside  one  plate  of  the  beam  coHine  wna  slightly  wi. 
The  wheel  waa  hardly  charred  at  all ;  tbe  barge  lyiiig  alongalde  wae  badly  ao. 

Tbe  moorings  of  wire  cable  probably  saved  the  steel  bull.  The  ioe  in  the  t. 
waa  mnoin^  rapidly;  had  the  hull  drifted  beyond  reach  of  bose  from  ahore  the  0. 
MOTcd  iheroin  would,  in  ita  burning,  have  warped  tbe  jilatea  and  biilkheada>  It  V 
promptly  extinguislied,  and  I  can  aoo  no  iujury  to  tbe  hull. 

Tlie  f  um  of  125,000  was  allotted  for  rebuildine  tbe  steamer  MUiisxippS. 

been  towed  to  Corondelet,  hauled  nut,  and  redecked.  Repairs  of  madiiiic*;  a 
teboilding  of  upper  works  ore  in  progress. 

BCRVKYS,  OAOGBS,  AI7D  ODSSRTA.7TOir8. 

Field  work  under  thia  allotment  has  been  nearly  continuous  during  tho   I 
nnorted.    Tbe  trian^ilalion  party  in  the  Gold,  on  board  steamer  Patrol  on  Hnftl 
1«K!,  cloaed  their  work  about  9  in  ilea  below  Dubuque,  Iowa,  on  August  86:  rfr-" 
downtheriveron|tbeBamedatc,  niled  is,  en  route,  some  work  preTentedbybignir 


Kod  reached  Qnincy,  111.,  August  30.  AngnstSI  wae  occnpied  in  preparing  qocl 
boat  lIliHoii  for  occupancy  and  towing  to  Hannibal.  Mo^  where  tupogr"''*" 
work  began.    This  work  was  closed  at  heud  of  Dos  Moinea  Hapids  on  Nuven 


thoquartflr  boatwaalaidupin  t]iocanftl,aodroli'af  reportedatSt.  LoniaonNoVilDH 
14.     On  Noveniher  IT  she  left  St.  Lonix,  cltrrylng  inalnimente  and  outfit  foe  Ml^4«i 
below  lionaldsonville,  and  having  ou  board  AaHifllant  Engineer  Ockerson,  ttflff 
orders  for  inapeetion  of  gnugeaj  tliia  inspBolion  waa  closed  on  December  If.  '  t 
Decenber  S  tbe    asaiatant   eugmeera  of    the  triangnlation   and  atntiu-lliie  pan 
joinml  at  Dnnaldsouville  and  carried  work  to  New  Orleans  by  .T:iiiiT»ry  13.     (iL 
Jnanary  12  the  oeHiatant  enuineers,  recorders,  and  rodmen  of  pri'riRc-lei-el  parn 
joined  lit  Reunervltle,  and  all  proceeded,  January  17,  to   Heail  ol*  I'nKst'h    for  wi 
tbenee  to  Now  Orleans.    This  work  waa  closed  at  New  Orleans  <?u  March  15. 
route,  returning,  tbo  boat's  crew  ivplaced  the  bulletin  at  Atkanaoa  City,  des^ 
by  flro,  by  onp  of  now  type  with  irou  frame. 
Mkicb  'J7  Aasiataut  Engineer  Paige  rejoined  at  Cairo  foe  oonnection  of  £ 
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gauge  with  previons  bencheB.  The  Patrol  reported  at  St^  Loiiift  April  4,  and  after 
slight  retittinc,  boiler  inspected,  and  delay  by  Rtorin,  left  for  Keokuk  on  April  8. 
En  route  bench  markH  of  atone  lines  81, 82, 83  situate  near  a  railroad  embankment  soon 
to  be  enlarged,  were  relocated  by  Assistflnt  Engineer  French.  The  Patrol  reached 
Keokuk  ou  April  15  and  was  ha\ile<l  out  for  repairs  on  A])ril  18.  The  trip  on  the 
lower  river  ha<l  developed  some  weakness  which,  in  prospect  of  another  season  there 
next  winter,  required  attention.  On  May  2  Assistant  Enjjineers  Morrow  and  Fren<'h 
left  for  work  in  the  base  line  and  closing  line  of  last  season's  triangulation  and  for 
Teconnoisaance  for  that  of  the  coming  season.  Repairs  of  Patrol  were  complet^Ml  on 
May  17,  and  she  rei>orted  at  Dubuque  on  May  20  with  party  and  equipment  for  tri- 
angulation. 

Secondary  TriangnJaliony  and  Slone-linet — On  May  31,  1802,  a  party  in  the  field  since 
April  25,  consisting  of  Assistant  Engineer  Charles  \V.  Stewart,  in  charge,  Assistant 
Engineers  A.  T.  Morrow  and  (Jeorge  H.  French,  Recorders  C.  L.  Ockerson,  O.  N. 
Axtell,  and  M.I.  Powers,  with  boat's  crew  and  working  p.irty  of  T.  C.  Hockridge, 
master  and  foreman,  and  23  men,  had  carried  this  work  to  Fairport,  Iowa,  having 
then  oconpied  16 triangulation  stations,  marked  18  triangulatimi  points,  and  12  stone 
lines,  completed  work  covering  about  22  miles  of  river. 

This  party  closed  its  season^  field  work  on  August  26  at  a  point  about  9  miles 
below  Dubuque,  started  down  river  the  same  night,  completed  en  route  some  stone- 
line  work  near  Muscatine,  Iowa,  left  undone  because  of  higii  wat^^r.  Assistant 
Engineer  Stewart  turned  over  boat  and  party  at  Quincy  on  August  30  to  Assistant 
Engineer  Morrow,  in  charge  of  topographical  work,  and  reported  at  oflice  for  com- 
putations and  report. 

Instructions  for  this  work  as  to  triangulation,  printed  in  Annual  Report  1891,  pp. 
3474-3^176,  as  to  stone  lines,  formerly  placed  by  topographical  party,  in  same  report, 
pp.  3481--3485. 

The  season's  work  extends  from  Port  Louisa,  Iowa,  to  near  Galena,  111.,  covering 
about  138  miles  of  river  by  72  triangles,  and  closing  on  a  (.'oast  Survey  triangle-side, 
Horseshoe-Sinsinnaway;  1  baseline  of  about  1  mile  was  measured  along  railroa<l 
track  near  Rapids  City,  III. ;  41  stone  lines,  Nos.  136-176,  were  marked  by  118  bench 
marks  of  tile  and  pipe. 

The  chain  from  New  Boston  base  (9  miles  below  Port  Louisa),  measured  in  1891, 
to  Rapids  City  base  is  of  39  triangles,  has  a  length  by  river  of  08  miles  and  an 
axial  length  of  59  miles.  The  chain  from  Rapids  City  base  to  close  is  of  36  trian- 
gles, has  a  length  by  river  of  79  miles  and  an  axial  It'iigth  of  70  miles.  The  average 
error  of  cloture  of  the  72  triangles  of  this  season  was  r'.88;  34  are  large,  with  aver- 
age error  2" .22  and  greatest  error  5''.82;  37  are  small,  with  average  error  1".62  and 
greatest  error  5".21 :  1  has  no  error. 

The  base  at  Rapids  City  was  measured  twice,  with  discrepancy  of  two  measure- 
ments,  1:594917.  The  two  observations  for  azimuth  by  Assitstant  Engineer  Stewart 
were  too  widely  discrepant  and  were  rejected.  May  9  and  11,  1893,  observations 
for  azimuth  were  made  by  Assistant  Engineer  Morrow,  which  were  accepted.  The 
results  are  as  follows : 

Computed  length,  1,601.829  meters ;  measured  length,  1 ,604.756  meters ;  discrepancy, 
1:21807.  Computed  azimuth,  69-03'  52".2;  observed  azimuth,  69  03'  47".5;  discrep- 
ancT,  4".7. 

The  season's  work  was  not  closed  upon  a  base  line,  the  ground  being  unfavorable, 
though  the  customary  interval  was  fully  covered.  It  was  closed  by  Assistant  Enj^- 
neer  Stewart  on  what  he  sup]>osed  to  be  the  side,  Sinsinnawa-Horseshoe  Mound,  in 
the  triangulation  of  the  U.S.  Coast  and  <ieode1ic  Survey  across  Wisconsin  in  1881. 
The  descriptions  received  from  the  II.  S.  Coast  and  (icotlctic  Survey  render  it  ([ues- 
tionable  whether  he  occnnied  the  station  Horseshoe  Mound,  and  the  coordinates  fur- 
nished ilid  not  show  this  line  as  a  side  of  a  com])letrd  triangle. 

On  the  reporting  of  the  Patrol  with  fuiI  party,  May  20,  1893,  Assistant  Engineer 
Morrow  proceeded  to  occupy  Stewarts  Station  Horseshoe,  and  the  U.  S.  Coast  and 
Geodetic  Survey  stations  Sinsinnawa  and  (iratiots  Crove  (which  were  recognized 
beyond  question),  and  thus  joined  the  Mississi]>]>i  Kiver  Commission  work  with  that 
of  the  U.  S.  Coast  and  Geodetic  Survey  on  the  line  Sinsinnawa-C^ratiots  Grove,  a  side 
of  a  completed  triangle  in  both  systems. 

The  regular  triangulation  has  been  carried  on,  ogcu])ying  8  stations  and  closing  5 
trianf^les,  with  average  error  of  closure,  by  field  computation,  of  1".75.  Favorable 
location  of  a  baae  line  has  been  selected ;  it  will  be  measured  in  .Tune. 

Report  of  Assistant  Engineer  Stewart  on  the  field  work  under  his  charge,  together 
with  plat  of  triangnlatiou  and  descriptions  and  geographical  ]>ositious  of  stations  as 
&r  M  Rapids  City,  prepared  in  this  ofhce,  is  appended,  nrarked  A. 

Ibpography  and  hydrograph^.—Vn  September  1  a  party,  consisting  of  Assistant 
Engineer  A.  T.  Morrow,  in  charge,  with  Assist.int  Engineers  W.  G.  Ctmiber.  (>eorge 
H«  IfYench,  E.  L.  Harman,  H.  Dunaway,  and  E.  .T.  Thomas,  and  Recorders  C.  L. 
Ockexaon  and  O.  N.  Axtell  on  topography.  Recorders  A.  O.  SVheeler  and  T.  G.  Ray 
ocdinaiy  loyela,  T.  C.  Uookridge  (also  master  of  Patrol)  and  L.  D.  Cabanne  on 


lij-.U«gr.ipliy,  M.  I,  Powers  aii-l  H.  C.  Wir 
bout  orew  and  working  party  uf  forty-niue 

The  working  BcaBim  wiis  froai  aeplpmber  1  to  November  10.  Tbu  runi  Ii  cuvi't 
fcum  stone UiJoM. near  tite  rai I ronA  bridge  at  H.tiiDibal,  Mo.,  to  atoui)  linn  IM, 
bead  of  Dee  HoiuuH  BapidB.  10  miles  ubore  Eeokak,  Iowa,  a  liistHiico  <il'  nli'ri 
miltw  by  river,  TIllo  belt  surveyed  in  Ibis  aoclioa  is  broader  than  tlm  avmage, 
JncIudoB  a  large  amount  of  sbnre  line  (slongbi  and  iBlandii)  per  mile  ol  rivur.  I. 
and  tat'ludfu);  No.  Ill  stone  lines  were  placed  b^  tbe  toiiogTB|)hi<:ul  jiarty, 
aeaiou'H  work  OTert»pe  9  niUea  by  river  upon  the  triangulation  of  1K91,  in  ci'iiiioi 
With  wMch  tlie  Htone  linea  were  plaoed.  The  weather  was  favorable  for  Keldwoi 
and  field  plata  were  carried  little  beyond  the  iDatriimental  linea  necussiiry  ftiv  du 
Field  plate  were  modeon  tracing  linen  for  direct  trnnafor  to  dntnil  oliartg.  (Tbeu 
fnal  platting;  is  slower;  the  time  bq  lost  is  luUy  made  up  in  tlie  ttansl'cr,  wltJt  t 
of  accuracy.)  During  work  in  the  oreiflowedlow]ui)da  theriTwiui  cuueidtnble  « 
uesB  in  the  party ;  by  temporary  enlargement  of  the  working  fbroe  the  work  '' 
(luried  on  without  material  delay. 

The  iuBtructiouH  for  tbii  work  are  given  En  Annual  Report  1S91,  pp.  34Sl-34gQ. 

The  tertiary  triangulation  occupied  143  stHtions  and  di^sed  on  11  uisiuiuicd  bii 
1  side  of  Beoondary  triangulation  tor  distance  and  10  fur  uziioulh. 

Average  error  of  otciaing,  1  in  S,(S2. 

LincB  of  ordinary  Icveln  on  botli  banks,  with  croBstngB  near  eu(.'baiono  Hue.  cheek 
enoh  other  with  a  grenteat  diacrepnnoy  of  0.14S  foot,  average  O.lOl  foot.  Tiieuelit 
were  oheak«d  at  12  pointA  upon  lines  of  precise  levels  run  ill  ISSl,  with  discrepone: 
ranging  ftom  0.00  to  0.17  foot. 

Tweiitv-four  higli-water  marka  of  dates  1851  to  1892,  whose  liist^irj  »nd  uoouta 
appewed  well  established,  were  i.<(mnectcd. 

Soundings  were  taken  on  4(Q  sections,  also  in  continuouB  line  where  chanuol  W 
evident,  and  In  several  trial  lines  over  sliallowB  and  divided  channels,  H  total  uni 
her  of  2Q,490  soondmgB  located  by  10,671  sextant  angles. 

Report  of  Assistant  Engineer  Morrow  is  iijipendt^,  marked  B. 

TnanguIatUnii  stotM  Una,  and  preciie  levels  from  DonatdeonTilU  lo  Head  uf  Patug. 
For  tbe  extension  of  the  surveys  under  the  ConimisBion  from  Donuldsuuville,  £ 
(where  tbey  were  closed  in  18S3),  a  party  took  the  field  at  that  point  on  Ueoembw 
to  make  snob  triangulation  as  might  prove  neceasary  in  a  teipon  already  triMB~ 
latcd  by  the  U.  S.  Coast  and  Qeoi^tio  Survey,  and  to  mark  the  stone  lines.  Aa 
work  neared  Hew  Orleans  it  was  joined  by  a  precise  level  party,  and  both  be{ 
work  at  tbe  Head  of  Passes  and  carried  their  work  to  a  Junction  w  ith  the  tfibn 
lation  above  and  the  lino  of  precise  levels  run  &om  Bilosi  in  lf<82.  The  work  i 
UiDB  broken  to  deti:ruiine  at  once  the  feasibility  of  running  precise  levels  on  the  i 
lowlanda,  and  to  reach  the  levees  before  the  rise  of  the  river.  Both  nocfaa  w 
^OBed  at  New  Orleans  on  March  16,  the  precise  levels  connecting  with  the  old  I 
at  three  points. 

DcBcriptionB  of  triangulation  Btatione  and  located  points  were  fiiFDished  if 
Coast  and  Geodetic  Survey.  Enough  of  tbem  were  found  to  render  sttoondtuy 
nngnlatton  nnnncr.8gary.  In  long  teaches  the  tertiary  triangtilation  waa  ehMl 
hy  ftcquent  liaM  lines  and  by  diBtancomeaeuredby  ohoittor  tape  ae  a  check,  tliol 
not  nsod  in  compnUtion  as  liaBca.  The  monuments  ore  located  to  within  the  pDM 
billtv  of  delineation  on  scale  1:10000.  Stone  Hues  besidea  the  left  bankMonoB' 
No.  1S8,  nonr  Donaldsonville,  wore  marked  by  iSB  tile  and  pipe  bench  markt. 

By  exorcising  naro  in  the  placing  of  iuatmmcnt  and  rods  tne  prooiao  lev^  Iti 
been  kept  well  an  to  the  average  of  this  work.  To  test  tbe  accnracr  of  benobSM 
set  in  each  soil  tulvantage  waa  taken  of  a  delay  by  wind  at  Fort  Jookson  wUll 
route  frnm  New  Orlenns  to  Head  of  Piiss>»,  On  January  Itl  a  bciii'h  mark  vat  W 
selected  unfavariible  gmand,  aneb  that  watjir  was  balcti  out  of  the  pit  helgnt 
ting  the  tilo,  and  carefully  annnectod  with  a  temporary  bench  nii  a  tion.  On  E 
mary  3  and  5,  when  the  Una  reached  Fort  Jackaou,  it  was  again  conUf>ot*d,  1 
msultB  in  tbe  tbrne  dates  differ  ouly  in  the  tenths  of  milllmoters,  andthemeaBOf 
is  the  aanie  m  the  first  dotDrminution. 

Tbie  experinientiil  benchmark  gnve  aourions  evidence  of  the  claBtieltyof  titei 
of  the  Delta.  Tbe  tile  was  well  settled  in  place  aud  its  elevation  lAkon  bef^Ml 
ing  the  pit.  After  fHUngtbe  elevation  was  again  taken  through  the  pipe,  Ui 
was  fonnd  to  bave  nettled  4.8  niillimetera.  After  releveling,  on  Febtnary  3,  tiu ' 
was  uncovered  aud  rose  3.8  millimeters.  On  refilling  the  pit  the 
took  place. 

Tbe  time  int^r^-ul  (January  18  to  February  3)  given  in  this  experiment  waAalll 
tii«  conditions  of  the  work  pni'iuill«d.  The  resulta  appear  to  aliow  that  theae  be 
marks  in  soft  springy  ground  are  good  if  there  is  no  dibtnrbanco  of  the  gronnd  i 
thnm.  bnt  may  bo  nllW.ted  by  a  turning  up  of  the  soil  within  a  distance  wlliahwd„ 
etsewbore  be  regiirded  as  snfe.  The  Iraditioua  of  tlio  former  aud  preecut  relationa 
the  ground  aud  water  levehi  of  a  bouse  near  Cubitts  Gap,  would  indicate  liua  " 
-       -  ^         -  -  - 
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•oil  of  the  Delta  is  raised  by  deposit  of  Bodiment  and  lowered  by  consolidation.  It 
is  possible  that  a  future  Kdeveling  of  this  line  from  the  Metairie  Ridge  may  deter- 
mine this  point. 

Report  of  Assistant  Engineer  Morrow  on  the  field  work  of  thJH  party,  with  descrip- 
tions an<l  geographical  positions  of  stone-line  bench  marks,  is  appended,  marked  C: 
also  report  of  Assistant  Engineer  Paige  on  precise  level  work,  with  descriptions  and 
elevations  of  jiermanont  bench  marks,  marked  D. 

The  present  status  of  tiie  surveys  is  as  follows: 

Triangulntion  and  stone  lines  complet<?d  from  Head  of  Passes  to  a  little  above 
Dubuque,  Iowa;  extensi<m  northward  in  progress. 

Precise  levels  completed  from  Head  of  Pjvsses  to  St.  Paul,  with  side  lines  New 
Orleans-Biloxi,  Savannah-Chicago,  and  St-Paul-Duluth;  no  extension  projected. 

Topography  and  hydrography  complete  from  Donaldsonville,  La.,  to  hea<l  of 
Des  Moines  Kapids;  extension  nortliward  projected  for  snmmer  and* autumn  of  1893; 
eompletion  from  Uonaldsonville  to  Head  of  Passes  projected  for  winter  of  181)H-'!I4. 

Manuscript  charit,  etc. — Detail  charts,  scale  IrKKlOO:  On  May  31,  1892,  these  charts 
were  completed  to  include  No.  I'Jl,  extending  to  stone  line,  74.3  miles  above  Cap  au 
Oris,  with  three  in  progress  extending  to  midway  between  stone  lines  ST)  and  86.  They 
are  now  completetl,  exceptfinal  retouching,  to  include  No.  130,  extending  to  Just  below 
Quincy.  111.,  with  six  in  progress,  nearly  completed,  extending  to  stone  line  114,  at 
head  of  Des  Moines  Kapitls,  covering  the  iield  work  of  1892. 

In  connection  with  these  the  sounding  chart,  serving  also  as  index  chart,  is  com- 
pleted to  same  line.  The  ofUci*  force  for  this  work  consists  of  the  field  topographers. 
All  surveys  and  mapping  havebeen  under  the  direction  of  Assistant  Engineer  Ocker- 
Bon. 

Topographical  maps,  scale,  1  inch:  1  mile:  On  May  31,  1892,  these  maps  were  com- 
pleted to  Water  Works,  St.  Louis  (195  miles  above  Cairo),  with  one  sheet  in  progress 
extending  to  mouth  of  Missouri  Kiver  (207  miles  above  Cairo). 

One  has  been  redrawn,  and  two  partly  redrawn  for  better  arrangement  and  execu- 
tion. They  are  now  completed  to  just  below  Grafton,  111.,  232  miles  above  Cairo 
(nine  maps,  numbered  101-109),  with  one  in  progress,  extending  to  255  miles  above 
Cairo. 

This  work  is  in  the  hands  of  Mr.  C.  W.  Clark. 

FubUshed  charts  and  maps. — ^I'he  charts  and  maps  published  by  the  Commission  are 
the  following.  Except  official  issues  under  resolution  of  the  Commission  they  are,  in 
accordance  with  law,  sold  at  the  prices  annexed: 

Cents. 

Alluvial  valley  (scale,  1  inch:  5  miles)  (completed)  per  she^t..  10 

Alluvial  valley  (scale,!  inch:  5  miles) per  set  (8  sheets)..  40 

Mississippi  River  (scale,  1 :  2U000)  (in  progress) per  sheet.  .•  20 

Mississippi  River  below  Cairo  (scale,  1  inch:l  mile)  (completed) do....    6 

Mississippi  River  above  Cairo  (scale,  1  inch :  1  mile)  (in  preparation). 

On  May  31, 1892,  of  the  charts,  scale  1 : 2(X)00,  sixty-six  sheets,  extending  from  Cairo 
to  Donaldsonville  (numbered  southward  from  3  to  GO),  were  published,  and  fourteen 
sheets,  extending  from  Cairo  to  the  southern  limit  of  Carondtdet  (numbered  north- 
ward from  101  to  114). 

For  the  southward  series,  index  charts  (numbered  1  and  2)  h.ive  been  published, 
completing  that  series  as  far  as  surveys  have  been  made.  Of  the  northward  series 
Kos.  115,  lltj,  extending  to  month  of  Missouri  River,  have  been  published;  final  proofs 
of  Nos.  117,  118,  extending  to  Just  above  Grafton,  111.,  have  been  received. 

Ou  May  31,  1892,  of  the  inch-mile  series  above  Cairo,  five  maps  were  in  hands  of 
the  printer.  This  printer  failed  utterly  to  produce  satisfactory  work.  Eight  maps, 
extending  to  mouth  of  Missouri  River,  are  now  in  the  hands  of  the  printer.  Satisfac- 
tory proofs  have  been  received  of  five  of  them.  The  progress  of  publication  has 
hitherto,  for  various  reasons,  lagged  far  behind  that  of  pre]>aration  for  it.  With  rea- 
sonable promptness  on  the  part  of  the  printer  the  field  work  of  1892  will  all  be  i)ub- 
lisbed  befure  the  end  of  1893. 

The  gauges  maintained  by  the  Commission  have  been  sometimes  under  charge  of 
the  secret-ary  and  sometimes  under  that  of  the  district  ofiicers.  Few  of  them  are  of 
permanent  construction,  and  some,  owing  t-o  caving  banks,  have  not  been  permanent 
in  location.  To  determine  their  present  condition  and  to  ]>ut  their  location  on  record 
fts  accurately  as  the  nature  of  the  river  bank  leaves  jtossible,  an  inspection  was  made 
during  low  water  by  Assistant  Engineer  J.  A.  Ockersou.  His  report,  with  plats,  is 
appendeil,  marked  E. 

The  records  for  1892  of  gauges  under  the  Commission,  as  well  as  of  certain  others 
uader  MaJB.  Macifcnzie  and  Miller  and  Capts.  Willard  and  Taber,  Corps  of  Engi- 
neers, under  the  W^eather  Bureau,  and  of  the  Cincinnati  Water  Works,  have  been 
received,  tabnlated,  and  printed  in  pamphlet  form,  together  with  duscriptiont  of 
gauges  and  bench  niaiks.     (Issaed  March  23.) 


A  table  of  high  nnd  low  water,  in  exf^nsion  of  tliat  pnbUahed  in  Annnftl  R^tOT' 
1691,  pp.  3fS5-&75,  ia  upptniled,  marked  F. 

By  aueotion  of  the  president  UiBBissippi  River  Commission  tlie  following  Mbll 
have  been  prepared : 

1,  Showmt^,  for  certain  lelected  atation*  and  for  the  years  18T2-'92  (except  MIli--^^ 
in  tabluB),  the  liigbest,  lowest,  mean  highestj  Hnd  mean  lowest  stance.     (Appenda 
marked  G.l 

2.  ShowinK,  for  certain  selected  stations,  and  for  the  years  ISTS-'IQ  (except  nanot 
intables),  tliemenn  unmber  of  days  in  which  tJie  atngenbciveextrpmclowwatnr  K. 
in  euocessive  intervals  of  5  and  10  feet.  (Appended,  tnnrked  H).  Siuce  and  inoliu 
iDg  August,  1892,  all  gaiigesand  reconla  received  weekly  or  mnuthly  huve  b«en  tft1 
nlated  montlily  and  sent  to  Cominisslctiars  and  dUtriL't  officers. 

The  oltice  hydro^raphB  have  been  kept  up  to  date. 

The  discharge o&BervatloDa  of  ISW  have  bmm  reooni]iiit<.'d  and  results  tabnlat* 
and  printed  in  pamphlet  farm.    (Issued  Muy  27.)    Copy  is  apjjended,  markod  1. 

This  work  has  been  under  charge  of  AssisLant  Engiiiovr  Kivas  TiUIy,  Bssistcd  t 
Messrs.  George  H.  Johneno  and  C.  A.  Bimllls. 

MUftllaaeoiti. — The  exhibit  of  tkia  olHce  haa  been  prepared  and  Bhippod  to  tl 
Columbian  Exposition.  Il  t'ousiBls  iif  1  atlas  detail  charts,  mounted  uod  bound; 
Atloa  inch-mile  mapB,  mounted  and  bonnd;  1  atlas  survey  of  caving  banks,  bli 
prints;  1  ntlae  annual  hydro^raphs,  contaiuing  liydrogriiphs,  lST3-'92;  1  set  of  bo 
ings,  mounted  in  glass  tubas;  1  set  of  topographical  sign  printing  apparatus  (fn 
nisbed  by  Aasiatant  £ugiu<«r  Oukerson);  1  sot  of  "Stages,"  audi  set  "Uisobnl 
Observations." 

A  study  has  been  made  of  early  maps  of  the  Mississippi  River  below  Cairo  I 
comparison  with  Ihuee  publisbed  liy  the  CommiBsioD.  The  maps  studied  are  tlir~ 
of  I^ent.  BoBB,  Thirtv- fourth  Regiment,  l^m  ol)Servatioi is  taken  on  a  jonmey  in  t 
latter  part  of  the  year  1765  (Londim,  1776);  of  Capt.  Phillip  Pitnsan.  tnim  oba 
Tfttions  extending  probaby  from  1765  to  1768  (London,  1770) ;  and  of  Brig.  Qen,  V 
tor  CoHot,  from  a  journey  Septemljer  18-October  20,  1796  (Paris,  1826).  Report 
iiietbod  and  resnlta  with  tracings  of  tbo  maps,  and  meander  lines  platti^d  for  ef" 
parison,  ia  appended,  marked  K. 

For  the  privilege  of  tracing  Hoas's  map  I  am  indebted  to  the  librarian  of  the! 
■oiiri  Historical  Society;  for  that  of  Ptunau's,  to  Col.  George  K.  Leighton,  of 
Louia.    Collol's  is  in  my  possession. 


On  May  31, 1892,  the  general  nervico  was  engaged  in  the  repair  of  barges  BnA 
towing  stone  from  Apple  Creek  Quarry  to  works  in  the  first  and  second  districil 

On  June  22  the  coramissiim,  in  session  at  New  York,  directed  that  the  genwttl  H 
vice  be  abolished  ae  soon  as  piactirnble  after  Jnne  30,  tlint  il«  propprty  be  distrihtiC 
to  the  works  of  the  secretary  and  the  tint,  second,  and  thinl  districts,  and  UuttC 
oQIcerg  in  charge  of  those  works  make  the  distribution. 

These  ofBcers  met  at  Uempliis  on  July  16,  and  assigned  to  the  secretary  the  flin 
tare  in  his  office  and  the  steamer  MiMitMppi  with  outiit;  t«  the  first  and  second  d 
tricts,  the  stesjoer  ilinnetOBka  with  ootfit,  the  camel  docks,  and  one-half  the  liii] 
and  working  tools;  t«  the  third  district,  the  steamers  ElhcTidga  and  VeAttU  t 
outfit,  and  one-half  the  barges  and  working  tools. 

Id  view  of  the  importance  to  tlie  first  district  of  the  repair  of  barges  and  tbeM 
supply,  this  work,  with  control  of  all  property,  was  tnmcd  over  to  Capt.  8,  W  ■" — ^ 
in  charge  of  that  district,  the  formnl  transfer  of  property  to  be  completeu  wum  i 
reiinitements  of  this  work  permitted.     It  was  c«ai]>lFtHd  at  the  end  of  Deoumber. 

i(one»Hpjj(^.— The  season  of  1892  extended  from  February  21,  when  onnoHnU 
the  barges  in  this  district  were  free,  the  Minvelonka  was  snot  oat  to  collect  tbeu 
July  20,  whan  the  work  was  turned  over  to  Capt.  Roeesler. 

The  expenditures  and  resnlte  are  tabulated  below,  the  cost  of  towing,  as  Infiu^ 
reporUi,  includes  all  rnnuing  oxpfniSKS  of  steamers,  but  not  rt^pairs  others  than  ttu 


Total  rnnning  expenses  of  sleamcrs 012.663. 

Leas  applied  to  third  district,  returuing  empties 5,740. 

6,*08,«7  yard  miles,  at  $0.00107 ^ 
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Cost  of  stone  on  barges, 

Centii. 

At  quarry por  cubic  vard..  02. 50 

At  DanielB  Point do....  87.34 

At  Asbport do....  87.34 

AtKeyes  Point do....  87.34-|- 

The  general  service  was  orjjam'zod  in  1882,  having  for  its  fnnctiona  the  purchase, 
construction,  and  rei»air  of  plant,  '»nd  the  purchase  and  delivery  of  general  supplies 
and  materials  for  the  districts.  Of  later  years  the  stone  supply  au(f  repair  of  plant 
has  been  almost  its  only  service.  Its  plant  has  been  held  in  the  districts  whenever 
reipiired  for  the  works,  and  collected  by  it  when  not  so  required  for  repair  and  for 
stone  towing.  It  has  had  no  permanent  location  and  at  no  time  the  control,  by  pur- 
chase or  lease,  of  any  water  front.  Up  j;o  1889  it  was  a  separate  charge ;  siucc  that 
year  it  has  been  nnder  the  secretjiry. 

Its  expenditures,  1882-'92,  are  as  follows: 

Running  expense  of  steamers,  charter,  etc $358,443.89 

Repairs  and  care  of  plant  (labor  and  material) 315, 121. 52 

Plant  and  outfit 189.773.03 

Inspection  administration  and  office 102, 243. 88 

Purchase  of  stone 20,151.38 

Ralsiuff  sunken  barges  and  property 3, 219. 33 

Medical  attendance 403. 40 

Miscellaneous 289.90 

Total 989,646.33 

"Running  expense  of  steamers"  covers  the  deliveriuj^  in  the  districts  of  1^6,788 
cubic  yards  of  stone,  about  10,000  tons  of  coal,  and  about  4,000  tons  of  general  sup- 
plies, that  of  the  floating  plant  built  above  Cairo  on  MisAissippi  and  Ohio  rivers,  as 
well  as  of  its  own  plant,  when  required,  and  its  collection  after  such  service,  with 
incidentally  some  moving  of  plant,  and,  in  emergency,  direct  aid  in  construction  in 
the  districts. 

"  Repair  and  care  of  plant "  includes  that  of  the  general  service,  that  of  fifty-eight 
barges  purchased  from  allotment  for  New  Madrid,  of  tidrty  barges  borrowed  for  the 
Mississippi  River  Commission  in  use  from  May,  1884,  to  March,  1885,  and  of  some 
belonging  to  the  districts. 

"Plant  and  outfit 'Mncludes  part  payment  for  building  and  fitting  out  steamer 
Mia»ia»ippif  purchase  of  steamers  Afinnet&nkaj  Elhrtidffef  and  Vedette  with  outfit, 
buUdiuff  thirty  barges,  three  camel  docks,  and  upper  works  tti  make  a  store  boat  of 
a  second  hanci  coal  barge,  also  the  necessary  provision  of  small  boats  and  working 
tools. 

The  oflBce  expenses,  as  distinct  from  inspection  and  administration,  have  been  of 
late  years  an  allotted  five-twelfths  of  the  expenses  of  the  combined  office;  in  the 
early  years  those  of  the  separate  office  included  the  printing  under  the  commission. 

"Purchase  of  stone"  inelude^i  only  that  directlv  paid  for  by  the  general  service; 
most  of  that  actually  purchased  was  paid  for  by  the  district  officers. 

The  expenditures  have  been  distributed  among  the  districts  and  the  several  titles 
of  allotment,  as  shown  in  the  detailed  statements  of  expended  and  current  allotments. 

TONNAGE  AND  TRAFFIC. 

The  through  traffic  of  the  lower  Mississippi  River  comes  from  the  upper  Missis- 
sippi and  Missouri  rivers  and  northern  and  northwestern  railroads  (reshipped  from 
St.  Louis)  and  from  ports  on  the  Ohio  River. 

From  the  northern  rivers  and  railroads  the  most  importnnt  Klii]>meut  is  of  grain  in 
bulk  for  export  to  European  ports,  much  of  which  is  sold  in  Europe  before  ship- 
ment. This  traffic,  entirely  in  the  hands  of  the  St.  Louis  and  Mississippi  Valley 
Transportation  Company,  aggregated  as  follows: 

Com bushels..  5.763,187 

Wheat flo....  6,6<)L\799 

Oato do....        86,857 

Total tons..        365,859 

The  principal  items  of  miscellaneous  freight  carried  down  by  this  line  (total 
42,301  tons)  are  white  lead,  flour,  grain  in  sacks  (for  domestic  trade),  and  meat  prod- 
ucts. 

The  principal  items  of  return  frci^rht  (total,  40,425  tonH)  are  imported  cement 
and  rice  and  native  lumber.  Detailed  statements  of  the  ^'Shipuienta  of  bulk 
ffrain,^  and  of  "Shipments  by  N.  O.  boats  and  barges,*'  taken  from  report  of  St. 
Lonis  Merchants'  Exchange,  and  of  return  freights,  furnished  by  the  secretary  of 
the  company^  are  containMl  in  commercial  statistics  appended,  marked  L. 
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The  traffic  from  northern  rivcra  and  railroada  to  way  ports  (also  reshipped  at  St. 
Louis)  is  in  the  hands  of  the  '^Anchor  Line." 

Detailed  statement  of  it  is  contained  in  the  '*  Shipments  by  Memphis,  VicksbuTR, 
and  Natchez  boats/'  taken  from  report  of  St.  Louis  Merchants  Excliange  in  Appen- 
dix L. 

On  tlie  estimate  of  this  company  1  per  cent  is  deducted  for  traffic  between  St. 
Louis  and  Cairo  and  40  per  cent  added  for  return  freights,  giving  a  total  of  106,813 
tons. 

All  of  the  above  traffic  was  seriously  interfered  with  by  the  extreme  range  and  the 
long  duration  of  both  the  high  and  low  waters.  The  former  cut  otf  the  communica- 
tion with  th&>  grain  elevators  at  St.  Louis  and  with  many  way  landings,  aifecting 
both  heavy  and  liglit  traftic.  The  low  water,  while  affecting  both,  tells  more  seri- 
ously on  tile  heavy  traffic.  This  is  shown  by  the  records  of  two  trips,  the  best  and 
the  worst  of  1892.  On  Marcli  5, 4  p.  m.,  the  ift^amer  Hoxie  left  Cairo  with  six  barges, 
loaded  to  8  feet  8  inches,  carrying  8,843  tons  of  freight.  Reached  New  Orleans  March 
12,  12  m.  Left  New  Orleans  March  13,  6  a.  m.,  with  six  barges,  carrying  790  tons  of 
freight.  Reached  Cairo  March  24,  2  a.  m.  Round  trip  time,  and  full  steamer  service, 
seventeen  days  sixteen  hours.  On  November  5,  5  a.  m.,  the  steamer  Clark  left  Cairo 
with  six  barges,  loaded  to  5  feet  1  inch,  carrying  4,008  tons  of  freight.  Had  en  route 
eight  days  twenty-one  hours  of  service  of  an  auxiliary  steamer.  Reached  New 
Orleans  November  19,  8  a.  m.  Left  New  Orleans  November  20, 4  a.  m.,  with  six  barges, 
carrying  1,850  tons  of  freight.  Reached  Cairo  December  1, 9  a.  m.  Round  trip  time, 
twenty-live  days,  eight  hours;  total  steamer  service,  thirty-four  days,  five  hours. 

Thesecretary  of  the  company  writes :  "At  low  stage  it  is  almost  impossible  to  tow 
more  than  three  barges  at  4mce  between  Cairo  and  points  as  low  down  as  Helena, 
the*  channels  being  so  dose  as  to  forbid  of  tows  of  greater  width;  hence  we  are  com- 
pelled to  use  auxiliary  or  helping  st^-amers  for  a  part  of  the  journey." 

The  IJoxic,  the  Clark,  and  the  auxiliary  steamer  are  all  of  the  tirst  class,  representing 
substantially  the  same  expense  and  working  power.  The  coal  expenditure  is.  slightly 
less  in  low-water  towing;  the  breaking  of  lines  and  wear  of  plant  much  greater.  In 
counting  the  expense  as  proportional  t4>  the  hours  of  steamer  service  I  consider  the 
low-waler  towing  to  be  treated  with  favor.  The  upstream  freight  is  not  of  such 
nuantity  as  to  make  draft  important.  In  counting  the  freight  carried  I  consider  the 
aownstfeam  freights  alone  to  give  the  ratio  really  in  cjuestion.  On  this  analysis  the 
cost  per  ton  of  towing  on  draft  5  feet  1  inch  is  4.279  times  that  of  towing  on  draft  8 
feet  8  inches. 

Taking  the  trip  of  the  Clark  as  the  worst  of  the  season,  and  assuming  a  perfect 
combination  of  trips,  the  auxiliary  steamer,  working  from  Cairo  to  Helena,  might 
give  aid  to  three  steamers  of  the  regular  line  while  the  first  was  completing  its  round 
tri]),  thus  securing  from  four  steamers,  including  the  auxiliary,  the  full  work  of 
three  in  the  regular  line.  Compounding  this  ratio  of  steamers  required,  that  of  the 
downstream  freights  and  that  of  the  round  trip  times,  the  efficiency  of  steamers  on 
draft  8  feet  8  inches  is  4.217  times  that  on  draft  5  feet  1  inch. 

The  low  water  usually  occurs  at  a  time  when  St.  Louis  elevators  are  full  of  grain, 
and  ct^rtainty  and  promptness  of  transjiortation  is  important. 

The  Cherokee  Packet  Company,  plying  from  St.  Louis  to  Memphis,  carries  down- 
stream freights  of  general  merchandise,  upstream  freights  of  lumber,  grain,  and 
hay.  Deducting  deliveries  above  Cairo,  their  agent  estimates  the  downstream 
freight  at  21,600  tons;  upstream,  12.500  tons;  total,  34,100  tons. 

The  principal  shipments  from  the  Ohio  River  are  of  coal  fr4>m  Pittsburg  and  gen- 
eral nu;rchandise  from  Cincinnati;  the  principal  return  freights  are  of  sugar,  molas- 
ses, and  cotton  products. 

The  secretary  of  the  Pittsburg  Coal  Exchange  has  furnished  me  a  statement  of 
shipments  of  coal  delivered  in  successive  reaches  of  the  river,  whiih  he  has  compiled 
from  statements  of  shi]>pers,  the  records  of  the  exchange  not  containing  the  informa- 
tion in  this  form.  The  total  of  these  shipments  is  1,850,0(;()J  tons.  No  freight  is 
brought  back,  and  many  of  the  barges  are  sold  with  the  coal.  (Copy  in  Appendix 
L.) 

The  superintendent  of  the  Cincinnati  Chamber  of  Conmierco  has  furnished  mo  with 
a  statement  of  the  traffic  with  the  Lower  Mississippi  from  that  port,  also  made  up 
fVom  special  inquiry,  classified  only  as  above  and  below  Memphis.  The  downstream 
shipments  are  of  general  merchandise;  the  upstream  are  mainly  sugar  and  molasses 
anil  cotton  products.  They  ag^regatis,  downstream,  28,071  tons,  upstream,  27,811 
tons;  total,  «55,882  tons.     (Copy  in  Appendix  L.) 

The  above  comprises  nearly  all  the  through  traffic  on  the  Lower  Mississippi;  there 
remain  that  of  a  few  small  steamers  and  some  small  way  traffic  of  the  tnrough 
steamers,  of  which  little  or  no  fnrmal  record  is  kept,  and  of  which  no  trustworthy 
estimate  is  accessible  to  me.  From  the  infoimation  furnished  I  summarize  as  fol- 
lows: 

Downstream:  From  the  uoiUiem  rivers,  499,118  tons;  from  the  Ohio,  1,878|071 
tons;  total,  2,377,189  tons. 


APPENDIX  Y  Y — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3581 

Upstream:  To  the  north, 90,380  tons;  to  the  Ohio,  27,811  tons:  total,  118,191  tons. 
AgRTegste,  2,495,880  tons,  of  which  about  three- fourths  are  earned  oyer  the  whole 
distance  Cairo  to  Nevi^  Orleans. 

As  tke  commereial  sections  most  nearly  corresponding  to  the  en^neer  districts,  I 
take  the  following:  First,  from  Cairo  to  and  including  Memphis;  second,  from  Mem- 
phis to  and  including  White  River;  third,  from  White  River  to  and  including  Yicks- 
burg ;  fonrth,  from  Yicksburg  to  and  including  New  Orleans. 
*The  traffic  by  the  Anchor  liine  of  steamers  is,  on  the  estimate  of  the  company, 
apportioned,  one-fourth  to  Memphis,  one-half  to  Yicksburg,  and  one-fourth  to 
Natchez. 

This  gives  the  through-freight  traffic  of  the  districts  as  follows: 

First.  Down,  2,377,189  tons:  up,  118,191  tons;  total,  2,495,380  tons;  of  which 
2,143,480  tons  were  in  transit,  351,900  delivered  or  shipped  in  the  district. 

Second.  Down,  2,063,571  tons;  up,  79,909  tons;  total,  2,143,480  tons;  of  which 
2,083,480  tons  were  in  transit,  60,000  tons  delivered  in  the  district. 

Third.  Down,  2,003,571  tons;  up,  79,909  tons;  total,  2,083,480  tons;  of  which 
1,882,325  tons  were  in  transit,  201,157  tons  delivered  or  shipped  in  the  district. 

Fonrth.  Down,  1,821,292  tons;  up,  61,031  tons;  total,  1,882,323  tons;  all  delivered 
or  shipped  in  the  district. 

I  haTO  tabulated  the  above  so  as  to  show,  for  each  district,  the  source  or  destina- 
tion of  the  above  traffic,  with  the  amounts  in  transit  and  those  delivered  down- 
stream or  shipped  upstream,  and  the  local  traffic  from  information  received  from 
the  district  officers.    It  is  the  lirst  statement  in  Appendix  L. 

Financial  statements  for  May,  detnilod  aud  consolidnted  statements  up  to  May  31, 
statement  of  maps  issued,  list  of  civilian  engineers,  and  approximate  value  of  plant, 
are  appended. 

1  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Carl  F.  Palfrey, 
Ckij)iain  of  Engineen. 

Gen.  C.  B.  Comstock, 

PreHdeni  MUnsHppi  Biver  CommissUm, 


Seoretary^i  office— Financial  8ta1emeni§  for  the  m<mih  ending  May  SI,  189S, 


Miasia- 
aippi 
River 
Com- 

miaaion 

act  Oct. 

2, 1888. 

Survov 

ofMia*- 

aiaaippi 

River. 

act 

Aiig.ll, 

1888. 

Improving 
MissiHsip- 

pi  River; 

aurveya, 

gaugea, 
and  obaor- 

vationa. 

Improving 

Miaainsip- 

pl  River; 

Miaaiaaip- 

pi  River 

Commis- 

aion. 

Improving 

MiKaia.Hip- 

pi  River; 

rebuilding 

ateamer 

Miaaia- 

aippi. 

Total. 

Worka 
above 
Cairo, 
act  July 
6,1884. 

Balanee  unexpended  at  end 
of  laat  iiacal  year 

A]>propriated    and    i^otted 
durinff  current  flacal  year.. 

$1.18:26 

17.08 

N4, 206. 71 

$35,560.07 

$79,913.02 

$8,600.00 

Gained    by  tranafer  during 
current  fiscal  year 

46,345.83 

$25,000.00 

71,345.33 

L<iat  by  tranafer  during  cur- 
rent fiacal  year.. >•■.■..... . 

Total  avalbible 

138.26 

7.08 

00  !»9  (U 

36.  r>60. 97 

25,000.00  ;i51,258.35 

8, 60(L  00 

.  ••  *'"     --'  — —  -- 

Expended  during  current  fla- 
cal vtfar 

*69,8C0.70 

25, 610. 36 

649.64 

86,120.70 

It«:ftinded  during  current  fla- 
eal  year 

........... 

Total  diapoeed  of 

m.  MO.  70 

25.610.36  <        649.64 

««Ti0.70 

1      '     -.  .  - 

Balance  unexpended  . . . 

138.26 

7. 08     30, 691. 34 

9, 950. 61  '  2i  riM.  3fl  '  G5  1.17.  6.''. 

, 

In  treaaury  .................. 

67, 36 
80.01 

i  2fl  077.27 

13, 095. 97 

23, 000. 00 

65,130.50 
4, 702.  06 
4. 605.  00 

On  hand •.••...••....... 

7.08 

4,614.07 

8,000.00 

0  vcrdra  wn .  •  ■  a  • .  •  •  a .  >  a  ■  ■  •  • .  • . 

4, 045. 36 

649.64 

Balance  aa  above 

138.26 

7.08 

30, 691. 34 

9, 950.  Gl 
3,000.00 

24,350.36 

65,137.65 

8,600.00 

Ontatanding  liAbilitlea 

AiDonnta  covered  by  exiating 

AfnitimAtA  .......a.aa........ 

138. 26 

7.08 

6,000.00 

4, 500. 00 

12, 645. 34 

89.00 

Tots]  liabnitiea 

18a26 

7.08 

6,000.00 

3,000.00 

4,500.00 

12.645.34 

80.00 

IManee  ayailablv - *.... 

25,60L34 

6,950.61 

10,850.30 

52,492.31 

8,56L0O 

HIM  expended  by  Treaanry  aettlement  Ko.  7,077. 
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Fint  and  Second  districts— financial  statement  for  the  month  ending  May  31, 1893. 


Plant, 
Flum  Point!  flrat  and 


Beach. 


Rccond 
di8trict«. 


Balance  nnezT)ended  at  end  of  last 

fiscal  year $270,163.82  $7,976.02 

AppropriaUid  and  allotted  during 


current  fiscal  year 
Gained  by  transfer  during  cnrrent 

fiscal  year 

Lost  by  transfer   during   cnrrent 

fiscalVcar 


Total  available 


60,000.00 


42, 000. 00 


60, 000. 00 


288,103.82  67,076.02 


Expended  duringcurrent  fiscal  year.    237, 322. 05  ;53, 343. 16 
Keiunded  during  current  fiscal  year. 


Hicknian, 
Ky. 


$45,010.97 


45.010.97 


4, 113. 12 


Total  disposed  of.... 
Balance  unexpended. 


In  treasury. 

On  liand 

Overdrawn  . 


Balance  as  above. 


Outstanding  liAbilities 

Amounts  covered  by  existing  con- 
tracts  


Total  liabilities. 
Balance  available 


237, 322. 05  :53, 343. 10  !    4, 113. 12 


New 

Madrid, 

Mo. 


$226.61 


226.61 


Improving 

harbor  at 

New  Mad 

rid,  Mo. 


$25,000.00 


25.000.00 


lion  of 
works. 


$11,038.89 


11,039.89 


208.00  I    6,138.97 


208.00  j    6,138.97 


8,289.18 


8.289.18 


50, 841. 77 


62, 500. 00 
"ii.'658.*23" 


14,632.86  I  41,707.85 


20, 000. 00  j  31, 843. 17 
9. 954. 68 


5. 367. 14 
50,841.77  =14,  C;J2.86~I  41,797785 


5, 000. 00 
8,000.00 


5,  OOU.  00 


13,  OUO.  00 


37,841.77 


5,000.00  I... 


0,632.86     41,797.85 


18.61     18,861.03       7,750.71 


18.61 


!  25,000.00 


6,138.97 


5,000.00 
2.750.71 


18.61  j  18.861.03       7. 750. 71 


3,000.00 


3.000.00  ', 


18.61     16,861.03 


7,760.71 


B.alance  unexp<'nded  at  end  of  Inst  fiscal 
year 

AppropriattMl  and  allotted  during;  cur- 
n*nt  liscal  year 

Guim-d  by  traiiHtVr  during  current  fiscal 
year 

I^oHt  by  transfer  during  current  liscal  ] 
year ' 


Surveys, 
gauges,  and 
observa- 
tions. 


$6, 807. 99 


Dredging 
experi- 
ments. 


Hopefield 
Bend. 


$35,000.00     $91,000.00 
2,000.00^     15,  OUO.  00  '      7,431.78 


Improving 

harbor  at 

Menipliip, 

Tenn. 


$25, 000. 00 


Removal 

Nonconnah 

rock. 


$6,000.00 


Total  available 

Ex]>«>n(led  during  current  flHeal  yftar 
Keiunded  during  eurreut  liscal  year 


8. 807.  01)  :     50.  000.  uO       98.  4:n .  78       25. 000. 00 


G.UOO.OO 


7, 470. 17         9,  UCy.  15 


08,310.51  j, 


7.20 


Total  dispoHod  oi' 

Balance  uuex])cuded. 


7,470,17  i      9.209.15  ;     98.310.51  ■ 
1.  337.  82       40.  730. 85 


7.20 


In  treasury ;      4,500.00 

On  Iiand  .". ! 

Overdrawn I      3. 1G1M8 


11.5.1i7  I     25,000.00  I        5.992.80 


45.000.00    24.0<)!).  00  :        2,000.00 

1,000.00  3,992.80 


115. 27 
4.209. 15  : 


i>alanee  as  above 


Outstaudini;  liabl 


1.3:!7.82       40,  7:50.  85 
J       1.000.00  I    40.730.85 


11.5.27  !     25,000.00 


Aniuuntb  (Covered  by  existing  conira<ls.  . 


115.27 


Total  liabUitiea :      l.OOH.OO  ;    40,7:!0.85 

Balance  available 


115.2; 


:r 


5. 092. 80 

902.80 
5.  OUO.  00 

5, 902.  80 


337.82  ' ! :    25.000.00  i 
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Rnt  and  Second  dUtrioU — FiMMcial  niatemmt  for  the  month  ending  May  31, 1S03 — 

Continued. 


BiIaDce  axif*xpen<U'd  at  end  of  last  fiscal 

year 

Appropriatcnl  and  allotted  during  cur- 

rwit  tiMcal  vf  ar 

Giined  by  txiiutfer  during;  cammt  (Iflcal 

j-ejUT 

LmI  by  inui;il'er  during  current  {fiscal 

J«r 


■ppper 


TTtitwuF  t^yinsr  jMTfcr 

Helena.    'v«;.LJk...J     ^^  »»»to  Whifo 


Lower 


district. 


Total. 


91,502.80 


district. 


dihtric't. 


Total  aA-ailable . 


I 
$100,000.00     $50,000,00     $75,000.00 


4. 548. 65 


790.39  :. 


I 


I 


Iipeaded  during  current  fls«*al  year 

Setanded  during  current  fiscal  yvar 


Total  disposed  of 

Balance  nnex])ended 


1.5<»2.80     104,54K.63       r>U,  790. 39       75.0(K).00: 


6.70  1    97,4.53.80       22,229.13;    65.444. 62. 


$343, 628. 10 

527,  Ot»0. 00 

29. 770. 82 

42.  iHH),  no 

ti:>»,  ::!»8.  92 

604.611.70 


.1 


Ibtreurary 
Ob  hand  ... 
Orcrdnwn. 


6. 70  j    97, 453. 80  [    22, 22H.  13  =     65.  144. 62 
1, 496710  !      7, 094. 85  i    28. 561 .  26         9, 55.'>.  38 


500.00  '    in,(MJU.OO  ! '.      7.5iH).00 

996.10   j    28,501.20        2.055.38 

2,905.15  I i : 


6(14.611.70 

253.787.16 

Zn,  843. 17 
49. 444. 81 
33,  .'lOO.  82 


fialanre  as  above. 


1, 496. 10         7.  (»94.  85  i    28, 561. 26         9.  .555. 38       253. 787. 10 


OuttUnding  liabilities 

•A&ounu covered  by  exi^tting  contracts.' 


5(10.00 


.*>,  noo.  IK) ;     1, 000. 00 
iu.000.00  : 


62. 338.  !r2 
23,  iHM).  (N) 


Total  liabilities 
Balance  availablo 


.500.00  ■     15,0.'0.00  .       l.Oi'O.OO 


1, 496. 10         6,  59 1. 85  I    13, 561. 20         8, 555. 38 


H5, 338. 92 
Hw<.  448. 24 


Third  district — Financial  statement  for  the  month  endiny  May  51,  1S93, 


Pni'wdence  ^'"j!'^*^*'?.'  .^'"^^t'^'^l" 


Heach. 


Ba]tnr«  uncxjiendcd  at  end 

of  loAt  fiMcal  vear 

•Appp'priated  and  allottcnl 

uiirinji  current  liMcnlyear. 
Gaiued  l»v  transfer  during 

inrrwit  liwal  year 

*«oat  by  transfer  during  cur- 

ttnt  tlscal  vear 


Total  available 


^5'**"'*^  during  current 

p]»<al  year 

««wndtd   diiriiig   current 
fiwalycar 


Mins.        ivfr  Front. 


$27, 474. 20 
176,000.00  ! 


$40, 089. 82      $6. 000. 00 


I  I    Surveys, 

Ashbrook  .Plniit,  tbinl'     glUlJ^:A^^, 
>ieck.      I    district.    '•  :in(lobM«>r* 

i      V.iiioilH. 


$107,245.84     $10,201.71 


$75.  .54 


1    50, 000. 00  ;       10, 000.  00 


I 
25,000.00  !. 


25. 000.  00 


203.474.29;    40.089.82.      6.000.00,    H2.245.84       8.".,  201. 71  i       10. 07.'..  .54 


178,749.20;    34,050.20        3,377.2t»  .    81,231.26:    79,520.00'        9,777.12 


. 


Total  disposed  of |  178,749.26;     .34.050.20.      3.377.20       81.231.20       79,520.00  0,777.12 

Balance  unexi>endo<l..     24,72.5.03,      6,0,39.62        2,022.80        1,014..58        5, 681' 71  !  2I»8  42 


InTreaj, 


J{*haml... 


ury 1.5,000.00 


Bidance  as  above 

55^nilinKli:ibilities 

^^^liU  c<ivercd  by  exlst- 
iC<»ntra<;ts , 


5,  OOo.  00 


1.000.00 


9, 725. 03  j      1, 039. 62  \      2,  622. 80  ;      1, 014. 58         5, 681.  71  ; . 


701.. 58 


24, 725. 03  .      6, 039.  02         2, 022.  80         1 ,  01 4.  ,58         5. 68 1 . 7 1  i 


4,725.03 
10, 000. 00 


1,  014.  58         5, 081. 71 


21»8.  42 
298. 42 


Total  liabilities. 


14,725.03 


1.01 1.  .58  .5,(581.71   i 


298. 42 


^■^•"w available I    10,000.00  1      6,030.62  ■      2,622.80    . 

\ L 
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Lower 

Yazoo  levee 

diatriot. . 

Upper  Ten- 
sas levee 
district. 

1 

MiddleTen- 
sas levee 
district. 

Improving 

harbor  at 

Yicksburg, 

Miss. 

Improving 

harbor  at 

Gn^enviUe, 

Miss. 

TotaU. 

Balance  unexpended  at  end 
of  luAt  flHoal voar  ......... 

f  191. 067. 20 

Appropriated  and  allotted 
during  current  flacalyear. 

Gained  by  transfer  during 
current  fiscal  year 

Lost  by  transfer  during  our- 
rent  fiscal  vear  ........... 

$200, 000. 00 
4,091.01 

$310,000.00 
3,854.12 

$110,000.00 
277. 47 

$80,000.00 

$100,000.00 

1,036.000.00 
83,222.60 

25,000.00 

Total  available 

204, 091. 01 

313, 854. 12  I  110. 277. 47 

80,000.00 

100.000.00  1,235.309.80 

Expended   during  current 
fiscal  vear .... ...... 

179. 172. 03 

286, 374. 80 

92, 936. 28 

24, 187. 74 

1 
94,758.46  11,064,134.85 

Befunded    daring  current 
fiacal  year 

'          '"        1 

Total  disposed  of 

179, 172. 03  1  286. 374. 80  !    92, 936. 28 

1 . 

24,187.74 

94,758.46   1,064,134.35 

Balance  unexpended.. 

24, 918. 98 

27,479.32 

17, 341. 19 

-. 

55, 812. 26 

5,241.54 

171,175.45 

In  Treasury  .......•• 

24,000.00 
918.98 

43, 000. 00 

7,000.00 
10. 341. 19 

60, 000. 00 

6,000.00 
241.54 

160, 000. 00 

On  hand 

31,585.45 

Overdrawn .............. 

16,520.08 

4.187.74 

20, 410. 00 

Balance  aa  above 

24. 918. 98 

- 

27,479.32  j    17,341.19 

55,812.26 

6,241.54 

171,175.46 

Outstanding  liabilities 

Amouuts  covered  by  exist- 
ing contracts 

9,  918. 98 

7,179.32        7.141.19 

1,000.00 
36, 512. 26 

37. 1^0.23 

5,300.00 

51,812.26 

Total  liabilities 

9,918.98 

12, 479. 32 

7,341.19 

37,512.20 

88, 071. 49 

Balance  available. .......... 

15, 000. 00 

15,000.00 

10,000.00 

18,300.00 

6,24L54 

82,203.06 

Fourth  district — Financial  statement  for  the  month  ending  May  S1,189S. 


liower 
Tensas 
levco  dis- 
trict. 


Atchafa- 

laya  levee 

distiict. 


I'*-       nowofo^o  I*ont«^"l>*r-      Lake       Red  and 
fourthe   ^o/atoria      ^     • 

levee 


levee 
!  dlHtrict. 


Bnlunro  unex ponded  at 
end  of  last  fistal  yrar  — 

Ai>])r(>|>riat4'<l  and  allott^^d 
durin;;     otirrent    tiHcal 


diHtrict. 


dlstriet. 


V«' 


(iaiin-d  by  trai infer  during 
current  llscal  year 

LoHt  by  trau.sl'er  durinj; 
current  luseal  vear 


$150, 000. 00  $155, 000. 00.$90, 000. 00  *no,  000.  (m 


lk)rgne 

lcvt»e 

district. 


Atchaf- 
aluya  riv- 
ers. 


$88,697.06 


Total  available 


■I- 


$150, 000. 00  $50, 000. 00' 


150,000.00.  155,000.00   90,000.00   00.  OnO.OO    150.000.00 


Expended  during  current 
fincal  year 

Kelunded  durin^j  current 
liscal  year , 


T(»tal  dirti>o.m'd  of 

Balance  unexpendinl . 


133,324.57!  127,8SM.C7 


50,000.00  88,697.06 


75.100.64;  57,566.10    i;}2,171.43   49,704.81    28,724.08 


i:;.3,  :i'J4.  57    127,S«r{.G7    7.'>.  106.  64;  57,506, 1«;    i:{2.I7].4:i   4U.  704.  81"  28.724.06 

2,4:13.84      17.  S2i<.  57         29.'..  10    59.973.00 


16,075.4:?,    27.  110.3:J    14.  B,03.  UO 


InTreaHury j     15.ooo.oo     25,0(H».0i)   l.'i.ooo.OO     5,(UM).00     20,000.00,    5,t»00.00   58,000.00 


On  hand. 
Overdriiwu 


i,»;t5.4:{      2, 110.  ;i:{ 


1 06.  04     2,  500.  1 0       2.  1 71 .  43.    4.  704. 81 


Balance  as  almve 

Ontstandinj:  liabiliticH 

Amounts  eoverfsl  by  exi.st- 
ini;  contracts '. '    !.•).  :n9.90 

Total]  i.ibili  ties 

Balance  available 


1,973.00 


10, 67.=).  43     27,  n6.'J3'  14,^'y:{. :{')     2.4.r;.M      17.  S2S.  j7         2^5.19   59.973.00 


I 
10.725.59,, 


15,  319.1»<»! 


1, 355. 44j    27, 110.  33 


10.  72.'.  .59 

4,167.77i    2,4;j;{.84 


1«.   J. 'I.  4(7|...... 


12.991.49!.., 


4,  837. 08 


59,973.00 
.!  59.978.00 


295. 19j. 
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Fourth  district— Financial  ntatcmcntfor  the  month  ending  May  .7/,  isn.i-  (omimnMl. 


I  j  i  _ 

Sun-ivrt.      riiii.niviTi./ '"'!'»'«»viiii,'  ^"{V!?,?i"^    I1.1H...1S  .i7. 

"ol....rva.     ^'^^^^-^^^     N.v.  or-  //'.IV'.;';'.'',     ami  \  mIu- 

tions.  ''*^«'-         U-aiis.Lu.  V    .  '  '    '..  '    lui.  Mi-h.    \ 


Ti.tttl. 


I  .•Mil.  i.ll!.'!. 


■| 


mill  La. 


Ealriiic*'  iinpxii'»uf«'«l  at  viul 

of  l.iM  Iis.ai>.-Jir I        $njr>.42  •  $X0,32:{.i8  ' 

AfH'r"iii  ialt«l   .in«l  aUiitlnl  ; 

«lu.  injiiiirit  lit  fJM:rl.\r::r         12.  IHKI.  OU  !  007,  0»".  ijO      .f."^).  (H).l  nil      .v-u  ixm.  •  ii      f.*iJ.  (ij.iMm) 
littiutMl  liy  tr.iii>li-r  •lining  j  ■  ■ 

L'-'St  !»v  ti-jtn.-^ffi  ilmiii^fiir-  | 
iDg  tiacal  yi  ar ; . 


I«J7,«i»iii,  «ii.» 


T«it.:la\ai!abl«' 1L\0J0,42     75C,y2:!.4«>       .-». .  ■■.!.  mi       r-i.  (»«.....  ■!       - •  ••.• 

!    t  • :.  1  : 


ExiH-ii.lril    iliiriiit;  fiiin.'iit  ' 

ti- -11  \ t  .11      :      0, 073. 33  ^  «1«»,  551. 07       fO.  i.mk>.  i»o 

It?lvii..':»  «i    •luiiiii;    rurp'iit  '  '  |    . 

a«;u!\.ar ' 


T  t.«!  ili:*|M>>T»l  of ■ 

li.tl.in  i;  iiiif  \  pmiU'il . . . 


0.  r.j:j.  (Kj    i4.'i.7«;>..-'i    


InTrea<»urv 
Oul:,i..l..*.. 
Ovvi'ir:iwii . 


0,  tM)«i.  «iu    i4'.»  iiiMi.  U'l      r». '"•",  ij." 
i,:>\'..irj  •     ♦;  :ii7. <>  

I»  .'>4l'.ii4         .'i.O'ii.  Ill, 


»•!,  iiii-'.  ml 

,-11,11  I  •.  Ml) 


I.JJ'i.  17 

7s.  jT'.!.  .'ii; 
r.*>.  <  •  0.  I'll 

.'.    .•■!      I 


•••.M..-;:..  14 

•J'.il.JiT-.  14 

■Jill.::*-.  ::4 

:;< !'.  • Ml 

n.r.i.i.  !■! 


Balrjdstsi  abuve. 


I     «..">.V!.o'J     U.'». 70X. SI  : .-.I. •■"..I  1 II      ,■-,:..•».:'..;      :.m|.:;h, .{J 


OutsUinliii-  liaMli: if-* ' . 

Aniini:-!-  r/iv<  r'i-«l  by  I'xi.st-  i 
lli?  dlltlUl  T.t '. ' . 


Ti'tal  li.i!'ilitii.-8. 


....      l»n,0lM.'i7    

. .   '    !Hi.  (0(1.  ii7    


Baliii.  i'M',.iil.tir.«' 


II,  ."».'j:!.  u«j  I    4*5. ::,  <.  7 1 

I 


Ii.f.i.ltJ  >t,iu,inut.   March   :i,   /.v.S7,  to  M">/    '/. 


'.I  '■•;.'  • .! 


,"  1.  . 


!   '■  .'■::.  i>7 


'  I .  <  I 


•'•  *'!..7 


/■.I /"#/•/<  II    Hl^n'  itl'  il!^'.  I 


I>i.-!!ictfl. 


!<;■]  iIH«  !*. 


I   <■'  »    .•'III 
:.:l"'i::.  n    • 


'.   .» 


•  I  :  ..     I 


•|'..'..l 


IJ--- M..;..,.,  i:.i:.i.U  tn  mil. -.is  Kiv.r .f!:'.'^'-!.  ■- 
Il.;^•^•^  !;:,4;- to  iih.u  Ui\«-!  '.'.    •'.'.  i'» 


Ti.fal 


ipi 


•1     !•■    'I      -    • 


^^         -----  ■«■•-»  ■■■■■>         ■•»»•»••••■■•••■••■■■• 


>!irvf-v. S{  KrjiTiri.H  Kp»nt 

•J^W  il.iiiij:!     llraili.... 

O'l  ii'l'il.  .    W  i- 

b4i!;;fS ' , 

Olh--rva;5i,j,H  ami  <li-«li:i'.  J- ■»     

San>-y<.  .x.'iiiiii,  .riii:-..  .iii'l  iiisi'f   li-'is- 

V"''"*-ri.ini  I'.-iiil     

Mtwy.Sl.  ii-.,!..  in  I-r..iit 

..urv.v  liiii.iji  Ki.ich 

l/ni- r.riki- 

Ya/im-Mi..  .i-.ippi  fii.lta 

*»*•»•■•  ii..n.. I  l.-v.T, 

*«'nqi'.iH  Kf  mIi 

*"i';'lii<.  ilurliui  an.l  I:»  .i.!i 

'«3:i2».., 

•Wi\ali..ii.«  ai'il  •ll'.i-ii.iiui  •* 

J.*^''".''' '\.i'r..":iii 'isx,  a;  1'  !ti>|M  .'ti.:-! 

*>'>f  J1I..11I.  nr-t  all'!  '«    •••iil  «!:'<l:  :•  :.-. 

narwv,  tii.<i  an-l  .««■•  on.!  ili-niiM 

V4.(HiFn«:it 

J:l'itf  Ii;-. «r  Ta-iin 


17«!.  •'•  •• 
I'll".     ■  • 


1:.  :  ■• 
1.  I.'-.. 

I  " 

!•    I 


•  <   I 


■r  I  ". 


Total, fir'»t  and  !»r<'un«l  in>t lict.s 

S^^.VKkaiiT- H.irbor I 

gJJ:tv,;inlo,..|  iii.ist. 

^'^•yiClii»^t;nv  li«Mi  h I 


r    ••■ 


•  II 1  • 
I  •  . 


j7.'  .  •  ;•  1:. 

(■^V.<".'.'.  .'■ ; 

I  '  ;.••:! 

:  i-   .'  ..••• 

s  .  -       • 

•   < .'   ."'I 

■  ••  ! 

i.>.-  ■.<■  ;  '■ '. 

■      •       ;>  ' 
.-.'       .UtJ 


I  . 


I'll 


:..■  -I 


■  '    •'  •    it 

•.    .  .   '» 

•  .       •  ""< 

■J.  •  •'  '"' 
I  •  ■'."'» 

2,  »i7.«.  Ml 


•Tif%»f  rk*3 


Oil! 


3586      EEPOET  OP  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
Detailed  staierMnt,  March  S,  18S1,  to  May  SI,  1893.    (Expended  allotmeni$.)—CoDi^A. 


Districts. 


LeveM: 

OpossuiD  Pork 

Tasoo  Front 

Yaxoo  Front— Ben  Lomond 

Tazoo  Front — Haghes  Break 

TenKU  Front 

Protect  ion  of  levcea 

Protection  of  exintine  works 

Bepairs  to  floating  plant 

Yickshurff  Harlwr— IVlt*  Point 

Care  of  plant  and  fiiirveys 

Lake  Bolivar  front 

Ganges 

Observations  and  discharges 

Surveys,  examinations,  anu  inspections. 

Greenville,  Miss 

Levees: 

Lower  Mississippi  levee  district  ... 

Tensas  Basin,  Louisiana 

Tensas  Basin,  Arkansas 

Floating  dock 


Balances. 


$25, 770. 13 


Total,  third  district 25,717.13 


Survey : 

Cubitt's  Gap 

Unlc vecd  front* 

Observations  at  CarroUton 

Bonnet  Carre  Crevasse 

Natchez  and  Vidalia  harbors 

Month  of  Red  River , 

Natchez,  Miss,  (survey) 

Gauges 

Observations  and  discharges 

Levees— Atchafalaya  front ■ 

Protection  of  levee— Tensas  front 

Protection  of  levees 

Snrveys, examinations, and  inspections. 

New  Orleans  Harbor 

LevfMss: 

Tensas  Basin 

Right  bank  below  Rod  River 

Lea  bank  below  Red  River 


8. 252. 04 
00, 812. 40 


147. 670. 37 


Total,  fourth  district... 

Reduction  of  observations  — 

Total,  secretary's  ofDce. 

Grand  total 


246. 734. 83 


295, 137. 49 


Appropria- 
tions and 
allotments. 


$120,000.00 

364,878.05 

11.386.22 

6.849.09 

566,723.00 

216,431.83 

25,000.00 

30,000.00 

107,679.88 

24. 360. 00 

116,329.85 

1, 461. 10 

8,000.00 

10,149.46 

348.499.02 

289.944.54 

160,072.27 

399,591.09 

20,000.00 


2,  ^28, 436. 76 


137.14 

1,000.00 

3, 000. 00 

15,000.00 


38, 4a'>.  00 

1.500.00 

1, 878. 11 

9,000.00 

176, 800. 00 

23,000.00 

104^000.00 

4,000.00 

389, 183. 86 

1«  163, 477. 00 
191,892.00 
134,116.00 


2,256,389.11 


2,500.00 


2.500.00 


7,914,838.34 


Applied  by 
general 
service. 


$8, 028. 19 


58,144.00 


66, 172. 10 


1,027.61 


1,527.61 


279,435.32 


Total. 


$1».000.00 

364.878.95 

11.386.22 

6,849.69 

806,723.00 

210,431.83 

25.000.00 

30.000.UO 

133,350.01 

34,300.09 

134,358.04 

1,401.10 

8,000.00 

10,140.40 

400.043.01 

389, 044. 64 

100.073.37 

390,  SOL  00 

20,000.00 


2, 920, 879.00 


137.14 

Looaoo 

3.000.00 

15,000.00 

8,253.04 

129.217.40 

i,5oaoo 

1,878.11 

9.000.00 

170,800.00 

23.000.00 

104.000.00 

4,ooaoo 

388,381.80 

1,108,477.00 
101.892.00 
134,110.00 


3,504.05L56 


8.600.00 


3,500.00 


8.489,41LU 


APPENDIX  T  Y — REPORT  OF  MISSISSIPPI  EIVER  COMMISSION.     3687 
DetaiUd  iiaiemeni,  Mareh  S,  2881,  to  May  SI,  ISOS.    {Current  alloiment§,) 


Digtrlcta. 


I 

Fntection  near  Cairo 

Total  above  Cairo 

Tint  and  §eeond  dittriett. 

Tlmn  Point  Beach 

Flaat,  first  and  second  district 

Hickman.  Ky 

ITew  Madrid,  Mo 

Iiraioving  harbor  at  Kew  Mndrid, 

Piiismatlon  oif  works,  first  and 

•eeond  districts 

Sarveys,  ganges,  and  observations. . 

Drednnc  experiments 

flopefleldBeiad 

Improving  harbor,  Memphis,  Tcnn. 

Xemovid  of  ^onoonnah  Rock 

Helena,  Ark 

Upper  Yasoo  levee  district 

Upper  White  River  levee  district.. 
Lower  White  River  levee  diNtrict . . 

Total,  first  and  second  districts 

Third  dittriet. 

Lalce  Providence  Beach 

Ykkshnrg,  Miss 

Lake  Bolivar  front 

Ashbrook  Neck 

Plant,  third  district 

Surveys,  gaujces,  and  obsenations. . 

Lower  Yasoo  levee  district 

Upper  Tensas  levee  district 

luodle  Tensas  levee  district 

Improving  harbor,  Vicksbnrg,  Miss 
Improving  harbor,  Greenville,  Miss 

Total,  third  district 

Fourth  dittriet. 

Lower  Tensas  levee  district 

Atchafalay a  levee  dist  rict 

Lafourche  levee  district 

Baratarla  levee  district 

Pimtehartraln  levee  district 

XAke  UorKue  levee  district 

Bed  and  Atchafalaya  rivers 

ftarveyA.  ganges,  and  obstfT^'ations. . 
Improving  harbor,  New  Orleans,  La 
Improving  Atchafalaya  and  Red 

rivers.  Louisiana 

Improviug  harUnr,  Natobes  and  Yi* 

dalla 

Total,  fourth  district 

Mlssiaaippl  River  Commission 

Sorveys,  gauges,  and  observations. . 
Babuilding  steamer  Mississippi .... 

Total,  secretary's  office 

Grand  total 


Appropria- 

tfouH  and 

allotments. 


$.<iO,  000. 00 


Applied 

by  general 

service. 


50,000.00  !... 


3,314.921.18 

100, 507. 35 

85,343.17 

1,000.00 

25,000.00 

20,680.42 
20,470.03 
50,  (KX).  00 
08,431.78 
25.000.00 
6,000.00 
66, 106. 83 
104,548.65 
50,790.39 
75. 000. 00 


$361, 515. 50 
5,017.40 
3,288.83 


3, 187. 47 


10,  393. 17 


4, 134, 208. 80 


2,975. 

366. 

6, 

317, 

231, 

22. 
204, 
313. 
110, 

80. 
100, 


876.34 
968.70 
OUU.OO 
000.00 
331.17 
138.90 
091.01 
854.12 
277.47 
000.00 
000.00 


4,727,537.71 


386.402.37 


255,046.96 
2, 662. 27 


49, 003. 87 
17,095.54 


323,808.64 


150, 000. 00 

155, 000. 00 
90.000.00 
60,000.00 

150.  000. 00 
50,000.00 

657.  500. 00 
25, 121. 89 
80,000.00 

80,000.00 

80,000.00 


1, 577, 621. 89 


Total  avail- 
able. 


$50,000.00 


50,000.00 


3,  G79. 336. 68 

195.  624. 75 

89, 132. 00 

1,000.00 

25,000.00 

23.867.80 
20, 479. 03 
50,  OUO.  00 
08,431.78 
25. 000.  00 
6,000.00 
76,  500. 00 
104, 548. 65 
50, 790. 39 
75, 000. 00 


4,  520, 611. 17 


3,230, 

30<.». 

6. 

366. 

248. 

22, 
204, 
313, 
110. 

80. 
100. 


923.80 
630.97 
000.00 
003.87 
426. 71 
138.90 
091.01 
854.12 
277.47 
000.00 
000.00 


5, 051, 346. 35 


150, 000. 00 

155, 000. 00 
90.000.00 
60.000.00 

150, 000. 00 
50, 000. 00 

037, 500. 00 
25.121.89 
80,000.00 

80,000.00 

80, 000. 00 


Expended. 


$41,400.00 


Total 
balances. 


$8,600.00 


41,400.00       8,600.00 


3,628.404.01 

180,891.89 

47, 334. 15 

981. 39 

6, 138. 97 

16, 117. 18 

10,141.21 

0. 200. 15 

98, 316. 51 


7.20 
75.0a3.9D 
97. 453.  80 
22,229.13 
65, 444. 62 


4, 266. 824. 01 


3,206, 

363, 

3, 

364, 

242, 

21, 
179, 
286, 

92. 

24, 

04. 


198.27 
501. 35 
377.20 
980.29 
745.00 
840.48 
172.03 
374.80 
9:)6.28 
187.74 
758.46 


50,841.77 

14, 632. 86 

41,797.85 

18.61 

18,861.03 

7,750.71 
1. 337. 82 

40, 730.  85 
115.27 

25, 000. 00 
5, 992. 80 
1, 496. 10 
7, 094. 85 

28, 561. 26 
9, 555. 38 


253, 787. 16 


24,725.03 

6,039.62 

2,622.80 

1,014.58 

5,081.71 

298.42 

24, 918. 98 

27, 479. 32 

17,341.19 

55,812.26 

5, 241. 54 


4,880,170.90  171,175.45 


133,324.57 

127, 883. 67 
75,106.04 
57. 566. 16 

132,171.43 
49,  7ai.  81 

507.  .'■.27.  no 
18, 568. 80 
80,000.00 


1,420.47 


16,675.43 
27. 116. 33 
14, 803. 36 

2. 4:i3. 84 

17,  S'a.  57 

295. 19 

50, 073. 00 

6,553.09 


80, 000. 00 
78,579.53 


1,577,621.89  |  1. 273, 27:J.  55  304,348.34 


75.000.00 

198. 345. 33 

25.000.00 


298, 345. 33 


10,787,718.73 


75, 000. 00 

108, 345. 33 

25, 000. 00 


298, 345. 33 


710,211.01 


11,407,024.74 


*65, 040. 39 

tl67, 65.').  09 

649.64 


233. 353. 02 


9. 0.50. 61 
3U.601.34 
24. 350. 36 


64,002.31 


10, 095, 021. 48  .802, 003. 26 


*  Includes  $4.03  disbursed  by  Treasury  settlement  No.  7130. 
t  Includes  $61.55  disbursed  by  Treasury  suttlemeut  No.  7977. 


3588      REPORT   OF   THE   CHIEF   OF   ENOINEERS,  U.  8.  ARMY. 


Consolidated  statement,  March  S,  1881,  to  May  31, 1S93, 

Act  of— 

March  3,  1881 

August  2, 1882 , 

January  19,  1884 

July  5,  1884,  less  $5,000  transferred  to  8iia<i:-l)oat  service 

Au<;u6t  5,  188t>,  less  $5,912.60  for  cxpeiiseH,  odice  Chief  of  Engi- 
neers   

August  11, 1888,  less  $-4,859  for  expenses,  oiru-e,  (.'hiet'  of  Kni^ineers. 

September  19,  1890 

March  3,  1891 

July  13,  1892  ". 

Total  specific  appropriations 

Balances  from  former  appropriations  applied  to  works 
below  Cairo  under  act  of  August  2,  18?S2,  loss  $123.42 
reverted  to  treasury $272, 501. 90 

Same  for  works  above  Cairo,  under  act  of  .July  r»,  is84.  22.  ih\\  r>3 


$1, 000, 000.  OO 
4, 123, 000.  OO 
1, 000, 000.  OO 

•2,065,000.00 

1, 994, 057. 40 
2;  840, 141. 00 
3, 200, 000. 00 
1, 000,  (ITK).  00 
2, 470, 000.  00 

19, 692, 198. 40 


Total  balances . 


Total  available 

Expended — 

Plum  Point  Rcacli 

Memphis  Harbor  and  Keaeh 

Lake  l*rovidene.e 

Rod  and  Atehafaluya 

Levels 

Other  works 


295, 137. 49 
19, 987, 335. 89 


3, 028, 
1, 150. 

3,  20(i, 
72(5, 

6,090, 

4,  :;8i. 


494.91 
5:C).  77 
198.27 
744. 40 
917. 64 
511. 64 


Total 19,181,432.63 


Balance  May  31,  1893. 


802, 903. 26 


Statement  of  rJiarts  iftHutd,  June  7,  7Sf*.?,  to  May  SI,  1S0S, 


J)<-S(  ription. 


Frre.       Sold.      Total. 


Alliiviiil  \';ill»'V Ki)  ■         .'iofi  :{8« 

Sciilc  1  .-Jii  <'<i()/. '       4:'..')          LM'J  '  «:s:{ 

S<-:ili'  I  iiKli:    1  mil*' :    L*.  Mk       1.  TJl  :;.  l'jsI 

Tni(MM'«l.s  <>t'8;il<- (l«ii<).H.lr<l  \\  it  Ii  iisrtiht.iiit  lrc:i-'Ur<'r  «*1'  (lu   rniii«l   Static  at  |  , 

St.  \An\\A I !i;9:).  10 

I  I 


Listttf  virilinn  eviiiini'rf<  rmplojitd on  trnrl:  (tf  rirrr  aud  harlntr  iiHprovrmcniH  in  fhanjeof 
('apt.  (art  i\  ralfrcy,  CorpH  of  LiHjiiHirs,  'full/  l,  />.v.',  iu  Mtnj  01^  ly.'.i. 


NaiiK!  Mini  nsi<lt'nro. 


J.  A.  Ockorsdii,  St.  Ltniis.  ^^o 

Kivas  T I  illy  .  St.  L«>uis,  Mo 

C.  W.  Clark.  St.  Louis.  Afo 

Olijw.  W.  Sti'wart.  (Miaini-n-jin   111 

ilairif.4  A.  Paiiit.  St.  I.oiiis    Mo 

A.  T.  Mnrriiw.  M(inl<.la.  Ill 

Do 

G('<»ru«*  JI.  Kit  iicl).  Miltnii,  111 

O.  "W.  Cull  in  t.  H<iughl<»n,  Mil  h 


,         ,  ,  '  \»  Iktc  riiMil(»\  cil.  ,         , 

1»1i)\<m1.    .    I'.iljoii.    ;  *      •  riiiiili>yt»(l. 

I 

J/.      />.    '   I--,-  Mn.   I 

11     iMi  j    .iJ."..i.  ii-i  ;  St.  r,. mis.  Mo In  rliari;(*4urvi-vH, 

S.cj.o. 

11     00         17.'».t'«i    «!<• I  In  <liar«ii-  i-<iiii]ia- 

tat  I. HI  S.  (;  O. 

17.".0«J    ....till J'l.«itiii^   iniiiiS, 

S.  (i.o. 
ir.it.  mi     I  I 

I ',;.■.„,  '  In  t!i<  liflil  ami  ;,Snr\fy-t  jiinl  re- 
p-",,,,  .  i<  ■■M'.- ••.  Si.  I  (Im-fiuii  ol' I'i'M 
^.'..',    ;,,     j      I.mii-..  Mti j      -work. 

:j         I'Jd.  till  , 


11  CO 

2  !• 

4  i:; 
'» 

i»  .. 
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Approximate  vnhieof  plant  hrlougivg  to  the   United  States ^  in  charge  of  Capt.  C%rl  F, 
Pal/ret/,  Carp's  of  /Engineers,  uned  in  works  under  the  Mississippi  Hi cer  Commission. 


AMttittwiit, 


Cla«H  of  property. 


XUsiMSitpi  Iviv«*r  Oomnus^on [  Stcaiiilmat  MiBftiBsippi  (hull  onl}-) 

I  Itow  biiatH 


Surrey's,  gan|;cfl,  andubsorvatiuus 


Bofiks.  t'uriwture.  etc 

Steauihout  I'utxoL  with  outfit 

Qiiartt^r  1)oat.  with  outfit 

Qiiai'tor  boat  (condcmnecl) 

Jio w  boiitA , 

Surwyiii^jj  inntrumeuts 

C  urn'ut  iiii-tera 

Druwiiijx  inAtrumentH 

(.1  ein'Tol  t'Hilft , 

rrintinii;  i>lant 

(Mlicu  funiituro 


No. 


1 
2 


1 

1 

1 

15 


Ap]>roxi> 

matt;  valuo 

May  31, 

1803. 


120,000 

40 

2r>0 

11,(M)0 

1,500 


200 
10,  (HH) 
1.100 
700 
500 
700 
750 


Appendix  3  A. 


RRPORT  OP  ASfilSTAXT  ENGIXr.F.K  C1IAKLE8  W.  6TKWART  ON  SECONDARY  TRIANGULA.- 
TION  FROM  I'OKT  LOTISA,  IC)WA,  TO  NEAR  MOUTU  OF  GALENA  RIVER,  II.LINOIS 
(NINE  MILES   BELOW  DUBUQUE). 

St.  Louis,  Mo.,  Scptcmher  S,  1S9S, 

Captain:  I  have  tho  honor  to  suhmit  the  following  report  ou  lieldwork  of  sec- 
ondary triuiignlation  fr(nu  Marrh  L'8,  to  AiigiiHt  30, 1«()2,  hetween  Port  Louisa,  Iowa, 
and  near  month  of  Galena  River,  Illinois,  9  miles  below  Duhnque. 

A  reeoniiaisHaiiee  was  made  between  these  limits  from  March  28  to  April  25  by 
mvself  and  AKsistant  (ieorge  II.  French,  and  the  p<arty  took  the  field  at  New  Boston, 
III.,  on  April  26,  the  steamer  Patrol  furnishing  quarters  and  transportation. 

The  in.stnniients  furnished  wereT.  and  S.,  Nos.  1  and  2;  Gambey,No.  2;  Wurdeman, 
NoH.  95  ami  l.>i ;  aH.  and  B.  transit  and  level,  and  Missouri  River  Commission  tape  II, 
and  MiH.s(Miri  River  Commission  tension  apparatus. 

The  pro;^ram  of  observations  and  general  metbod  was  the  same  as  during  the  pre- 
ceding season. 

The  arrangements  of  men  and  oiHcers  was  as  follows:  In  charge  of  party,  Assistant 
Charles  \V.  JSt»*wart;  observers,  Charles  W.  Stewart,  A.  T.  Morrow;  stone  lines,  A.  T. 
Morrow,  O.  N.  Axtell ;  stations  and  <'k'aring,  George  II.  French,  T.  C.  Ilockridge ;  sec- 
ondary recorders,  C.  L.  0<;krrson,  M.  I.  Powers.  A  steamboat  crew  of  5,  1  rodman, 
galley  force  of  4,  and  13  axnieu  comj>h'ted  tlie  ]>arty. 

The  length  and  azimuth  of  a  base  line  at  Rapids  City,  111.,  was  determined  and 
connected  with,  and  the  work  was  chwed  on  the  U.  S.  C*.  and  G.  S.  line  @  Horseshoe 
Monnd,  Illinois,  ©Sinsinawa  Mound,  Wisconsin,  on  August  25.  The  Patrol  and  party 
started  for  Quincy,  111.,  on  following  day.  arriving  August  29,  and  was  turnca  over 
to  AMsititant  A.  T.  Morrow  for  topographical  work,  and  the  triaugulation  records  for- 
wiurded  to  tliis  oftice. 

A  snmmary  of  the  work  done  is  as  follows : 

Secondary  ba.H6-azimuth 1 

Secondary  stations  establishefl 72 

Capolas  located 3 

Built  stations  (average  height,  25  feet) 46 

Ground  stations 23 

Seoondary  stations  occnpiod 76 

Secondary  triangles  closed 72 

Stone  lines  located  (136-176) 41 

Stone  line  B.  Ms  located   120 

Tertiary'  stone-line  triangles 133 

Tertiary  stone-line  bases  measured 12 

The  astronomical  post  and  meridian  mark  at  Rock  Island  Arsenal  were  connected 
with. 

The  average  error  of  closure  of  secondary  triangles  is  01''.88,  indicating  a  high 
grade  of  work. 

The  total  number  of  days  in  the  field,  April  26  to  August  26,  is  122.  There  were  17 
Bundays  and  about  35  stormy  da>s  on  which  little  or  no  work  could  bo  done,  leav- 
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ins  70  working  days  in  which  the  triangulation  and  stone  lines  were  c 
miles  (channel  distance). 

The  phaseless  target  desired  by  Assistant  Engineer  J.  A.  Ockerson  was 
all  secondary  stations.  It  is  an  important  factor  in  the  good  results  obts 
is  the  handiwork  of  Mr.  Thomas  Hebron,  steam  engineer  of  the  Patrol.  * 

Despite  the  many  discouragements  of  general  bad  weather,  fair  progresi 
made. 

It  is  respectfully  suggested  that^  if  practicable,  the  services  of  the 
retained. 

My  thanks  are  due  the  pai^y  generally  for  zeal,  efficiency,  and  cheerfh! 
especially  to  Assistant  A.  T.  Morrow. 

KespectfuUy  submitted. 

Chas.  W.  Stewa 
U,  S,  AssUtant 

Capt.  Carl  ^,  Palfrey, 

Carps  of  Engineers,  U.  S,  Am 
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iSi  Kardtiines  is  mfirked  by  tile  and  pipe  od  lo-va  Hide  on  liliilTii  WMt  ol  MnsiuttilMf 
Slungb.and  aTioiit  5  miles  li«1on  HnBcntiDe,  Iowa.  Statinu  In  IJ  iiiUvn  Ixilow  nohiHil- r 
bouse  on  blitil'side  of  wagon  road:  300  meters  below  ereek,  n-lioru  two  boiuiw  luiill 
two  large  barns  stand;  tu tee- fonrtba mile  below  alooe  n i no Mii ruling nn  siilo  af1ilnlf;J 
30  meters  east  of  atrire  I'ence  along  lop  of  bill.  Trees  blazed  with  triuiiglua;  8-il)oii| 
black  oak=355°  U.4  meters;  S-inch  red  oak  =^  120'^  2.0  meters ;  5-inu1i  red  onk  ? 
ZS°  15.T  meters, 

@  PriiillfUiiI:   liln  and  pipe   on  Iowa  aide,  6  miles  belotr  MusFatini',  luwa; 
meters  north  of  fence  whii:h  runs  west  flram  river  itt  a  point  1,100  uiPtvr*  aboT«| 
,B«»tt;'B  bonao;  S90 meters  vrest  of  leveo,  oiiil  140  meters  (pncod)  west  fromftDoH 
corner  at  crest  of  lidge.    ElevatioD  of  pipe,  609.11;  tUo,  S05.ll  feet  abuvu  Mempbitfl 
datnni.  F 

fMnsfMitine  is  ennter  of  town  on  residouce  of  Mrs.  Com  Wei-d,  Miiet'iLtiiK.'.  lawn.  I 
CArruthers:  Tile  and  pijie  on  Illinois  side  on  api-x  of  bill  tbrcp  liinrtbD  milo'l 
of  main  ruad  between  MiiBeatine  and  New  Buaton;  ont'-fourtl;  mile  bi'low 
per  Creek;  T miles  ftemMnscatincbyroMi;  onlwid  of  Mra.ltaeluiel  Ann  ChiiuI 

<3)  Campbell :  Tile  and  pipe  on  Illinois  side  in  road  on  apex  of  bliiU',  3  miUv  oust  uf  J 
easi  «nd  of  Miucatlne   Bridge,  just  onpoaitv  buiise  of  liobert  Campbell,  and  o 
fonrlb  mile  west  of  rusideuee  of  Daa  tl.  Foster. 

@  Hair:  Tile  and  pi jw  on  highest  point  of  hill  onlfmdof  .lodge  Hair,  3  niilMl 
above  Musuittine,  Iowa;  oue-fuurth  mile  north  of  railroad,  and  iibi>iit  three -four  Liu] 
mile  above  head  of  Island  334;  42  meters  east  of  north  iLud  south  tviirv  running  o 
hill  opposite  Hiist  end  of  race  track  at  footof  bluH';  65meterHw<'Hlof  or':hardur  " 
bill,  and  one-bnlf  mile  below  schoolbonse. 

1^  Hersbey:  Tile  and  pipe  on  Uliiiois  aide  on  top  of  blnff  opposite  bead  Of  Islftiu 
33f.  one-foncth  uiUh  east  of  ravine,  and  about  20  meters  from  wagon  roail  ruunliij[l 
up  bluff  from  tUe  ravine. 

@  Wyomiug:  TUe  and  pipe  on  Iowa  side  on  second  hill  north  of  railroad;  about 
I  mile  below  Fairport,  Iowa;  300  meters  below  railroad  bridge  73,] miles abov«Wy( 
tning  hill;  near  head  of  ravine,  on  Innd  of  Hincky  heir«. 

^  Hlutin :  Tile  and  pipe  on  Iltiuois  eid«,  at  crest  of  blnff  opposite  tbot  uf  AniWV 
lusia  IslAiiil ;  9  meters  north  of  on  east  and  west  fence,  and  liiO  meters  south  uf  rwAT 
nl  footof  blnfT.  Trees  blazed  with  triangles;  lO-inoh  blapk  oa1{,  289^  Ii.8  luefatrag 
aS-liioh  white  oak,  96*^  3.1  meters:  14-inch  while  oak,  166°  14.0  meters. 

@  Cairport:  Tile  and  pipe  on  Iowa  side  on  aiest  of  hill,  tbree-fonrtbs  milA  * 
railroad  station,  l-'airport  i  about  600  meters  above  upper  limits  of  Fail-port,  400  mat. 

fWmi  river,  150  meters  f^m  railroad  track,  opposite  a  point  midway  betwMn  V 

•econd  and  third  railroad  bridges  above  Fairporc,  and  on  laud  of  George  Smltt.! 
Trens  blniied  with  triangles;  lO-iuch  white  oak,  Wo^  IS  meters;  10-inoh  wbito  <N  * 
30°  S.n  mot«rs:  S-ineh  white  oak,  150°  lO.S  meters.    Bearings  ma^nietic, 

©Uays:  Tile  and  pipe  on  Illinois  side  ou  high  knoll  in  graA-ficld.  400  tnet 
ftom  river,  and  300  meters  north  of  large  stock  barn  of  Col,  l&ys;  at  e<lg<s  of  1fnisll| 

Koroiit  of  bill,  43  meters  uortli  of  fence,  and  opposite  middle  of  tow  bos^  In  A 
iln  Elougb. 

fLowry :  Tile  and  pipe  on  Iowa  side  in  yard  of  .Wm.  K,  Lowry,  1  met^r  notUtl 
1  meter  east  of  north  west  corner  of  orchard  fence,  aud  26  meters  enstofeaat  ftI46^ 
of  l.Dwry's  house,  wbieh  is  a  little  above  railroad  bridge  57.  ^ 

@DciLn's  Point;  Tile  and  pipe  on  Illinois  side  on  wooded  bluff  point,  ,lQst  back  Otl 
abandoned  clearing  at  foot  of  blufiT  (only  oloaring  in  viciuity),  andl3  luetvrs  b     * 
of  higbost  point  of  blnlT.    Station  is  opposite  a  point  1  mile  above  Uontpelier,  I 
trees blaxeil  with  triangles:  S-inoh  poplar,  ieo°5meteTS;  9-iQcb  black  oak,  SIS 
meters ;  &-iuoh  black  oak,  S°  4.5  meters. 

@Perry:  Tile  and  pipe  on  Iowa  side,  about  one-half  utile  nnrtb  from  river  buikj 
ou  level  surface  at  toji  of  hill  about  300  meters  north  of  railroad ;  ISO  nieI«rH  oaal  ofl 
seotion-line  fence  which  crosses  railroad  at  third  telegraph  pole  cast  of  bcldga  4Di| 
about  60  metera  northeast  of  clump  of  evergreens  at  old  graveyard,  and  on  laud  ft 
Mrs.  Morebood. 

iSAndalnsin:  Tile  and  pipe  on  Illinais  si 
lialf  mile  below  limits  of  Andalusia,  lU.,  ( 
main  road  and  50  meters  east  of  fence. 

©Butfolo:  Tile  and  pipe  on  Iowa  side  about  1  mile  back  from  Buffalo,  Iowa,  a(| 
the  jog  in  north  and  south  lane.     Klevation  of  pipe,  719.54 ;  tile,  716.54  above  U 
phis  datum. 

@  Beau :  Tile  nnd  pipe  on  Illioois  side  on  land  of  Mr.  HaaB,  50  font  south  of  Mtltbl 
lino  of  J.  L.  Bean's  property;  is  ou  prominent  hill  about  2  miles  eastof  Aiiilaln^a,fl 
lU;  hill  is  bare  of  timber,  and  a  large  poplu  bears  about  E.B.E.  SlOfuet. 
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on  toil  i>r  liliilT,  orn^-funrlb  of  a  nila 

I  ruii<fali|«  3  fUftvn  suatli  uf  ftsncA  va 
coniei  on   iioitli  k1<I«  uf  roiu],  kud  300 

II  nunli  side  of  riiiiil  npjiotiite  u  dwell- 

D  ote»t  of  bluff 


miul.hwuBlnrn  Knok  Islanil,  on  1nn<l  owumI  by  Uia 
niiD  Bcatty  |  »  8(>J  mnteT*  wrut  lit  Ninth  Htruet,  188 
ii-k.  and  alioni  mldwity  between  stonpi;)!  mid  ti>|>  <if 
iTi  liiKi  irith  @  arhool  and  b  prtiniiitent  «i|uari>-t<>[>|i(9d 

motat!  Tlln  and  pipo  od   tcii)  of  lilnff  in  Wost  Dnvoupiirt  on  property  vf 
Mil  IP  T"*-^"  "■''^^  "^  <>''^  iiiirD,  100  ini-tnni  Dortb  i>f  iitn-ut,  »)0  ni«Uira 
■  ]In«  nf  Cbinigo,  Rm-k  Ixlnnd  nnd  Pnnifln  Jtuilrnnd  aMf.ri  lilattt. 
^ked  oD  flnot  in   rupidn  of  high  Bcbool  Initldiug  in  Unvnnport, 
1(1.305  moloM  from  n-ntni'  of  lower. 

'TilP  and  pipe  trn  wooripd  kuoll  liptwoeii  Twcnt}--!!!!!!!!  nn.I  Thip- 
Hk  Ldiuid,  lit.,  on  limd  of  C.  V.  Lyndc;  opiiusito  uud  alioiit  4tl 
Am'h  browory, 

latriinouiiciO  Poet;  Stoiio  post  31  iiicheH  long  liy  JSinrbcBin  widtb 

Wftbuvegroutid,  on  loworenil  of  Arstnul  lalund,  300  uu-li-ni  abuvo 

ig  nnnj  pnd  of  briilgo,  150  mi-'tcrs  above  fence  at  gnaritliouiw,  ond 

mer.     Uoodelio  point  is  miukedby  urossin  top  of  atuno.     £lovatiau, 

w  1nr«Iii). 

m1  Towut  it  point  on  tup  of  uthuubI  Hide  of  tower  on  unienul  building  18(!6A 

n   .......  1 .  jjj  oonti?r  of  uopiug  i,01  niut*H  fror     -  ■-   -   —    ■'    -   -  -    ' 

'n  from  uatttiwuHt  niid  of  uopiiig. 
<l  jiipi)  ou  lowitHide  onsilaof  old  C 
till  Oniiniuoll.  jiist  above  d 
I  wDodiiMl  hill  in  Mollne,  III,,  dtttK'X'aU.v  "ppoBito  Uiii 

■  :,. ~l  in  liuv  with  the  prolongation  of  Kiltli  ttveiine. 

lik  .tutl  pipe  on  Iowa  side  1  met  el  wsbt  of  feufis  ou  wi'Ht  Hide  of 

urth  ti'uui  road  at  foot  of  blnft'  ubuat  oue-quai't«r  inilo  nbovu  Ilta 

|^t«r)i(iolbouse.     Station  is  on  second  bill,  25  metei's  north  of  feuoa 

a  north  of  dwelling  hoiiae. 

41  and  pi  oe  in  HUialleroveat  top  of  promineat  bluff  back  nfraoa- 

,,  .'vMoliue,  111.  i  on  first  iilll  above  ennuititry. 

:  T!1«  niid  pijie  on  IowaHide,on  topof  blnlTin  middle  of  grass  flnld.Hluioat 
lo  with  roiid  riiuniii);  t>um  rivor  to  fool  of  bluff  opposite  middle  of  CHnijibolt'a 


Hr'atnrt»wii:  111*1  and  pipe  on  Illinois  sldt?,  150 
.  "11,  on  tip  of  bluff  40  meters  BboM- 1 
I  iiriHit   of  hliill,    to  fume  Lora»tr  J5.'t    43  meters: 


lauk  f^om  school  house 

tiltivalod  lield  and  -'II  meters 

small,   h'uo  i^rab- 


I       t  side  on  top  of  bluir,  SIO*'  InO  ntotei 
I  I  sraiHiKld  ou  lan<l  of  S.  (i.  BJA.'hiimn,  u 
<  >4l   'I  liuefeneo.     t^tHtioll  U  on  Ituc  with 

[    <f  bluff  oppinit*  foot  of  Knltnii's 

k      At  niadaidci,  1  meter  iiortbwMt 

I  _  111  rnad  at<Rwnlllug  Lonse,  uiid  20 

II  oiipusito  side  of  rood. 

iH  Kiile   I  n  land  uC  G.  W.  Bowles;  on  tnv 

Wl  meters  due  west  from  fence  comer, 

Milwaukee  and  81.  Paul  Railroad. 

xide  on  flat  high  ground  balf  way  uji  bill. 

1  field  nesr  oilge  of  timber,  8  uietem  east  of 

Irom  north  ed^e  of  field  one'balf  mile  above 

I  eud  of  Rapids  City  baseline;  on  north  aide 

1  Iroad  tratk,  at  fool  of  dump  1}  miles  heluvr 

1  iidge  ^^     Elevation, pipe,587.3I;  ttlv,583.£9 
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•tie  thir^  Ifllrgrnnli  pule  h<^ln^T  wagriu  rond  :iiid  si^ttli  pole  below ilt-pnt.  £l«ratl(iia  1 
I    of  Plp^  <iOU.»!l;tile,  5!)IJ,8T  I'oet  al>'iveMi>miiliU  dadini.  I 

@I.t)Claire:  TUeond  pipeon  lowaBtde  od  llBtt;rniiDd  at  top  of  hillinnpun  field,   I 

diri'Ctl;  back  of  old  mill  011  river  bauk,  I  cuile  bulnw  Le  Claire,  Iowa;  60  niotera  J 

I    baek  Troja  ciest  of  hUi,  SO  meters  west  of  rail  fence,  aod  40  meters  south  of  liaiM  kt  J 

'   Toad  aide.  I 

@  Rapids  City  1  Tile  luid  pipe  on  lllinoia  side  at  highest  point  of  bare  liill,  oiia>  I 
lialf  milu  above  Ka.pi<)s  City,  111;  dirertly  back  from  au  old  abauduued  fhuna  I 
boUie,  and  300  mutvrs  below  a  prominaiit  bare  blutf  point.  I 

@Le  Biiodh:  Tile  and  pipe  ou  Iowa  side  in  open  spot  in  oak  grove  uii  bocdhA  I 
Tidge,  100  meters  north  of  road  rnnning  hock  from  river  one  block  above  ferry  Iitnil-  4 
IDE  til  upper  part  of  1^  Claire,  Iowa.  Trees  blazed  with  triangles:  IS'Iiioh  wbitafl 
oak,  180°  T.5  meCera;  12-ineli  whlto  oak,  33°  13.6  meters;  12-iDch  red  oak,  330°  10  I 
meters.  I 

@  I'oFt  Byrou :  Tile  and  pipe  on  Illinois  side  on  top  of  hill  in  npper  part  of  Port  I 
ByroD,  111.,  about  200  meters  hock  of  Heeond  street  and  13  meters  uorth  of  J 
tOM  ronuiDg  bock  frOm  river  one  block  above  steamboat  worehonse.  I 

(§1  Hopaoo  :  Tile  and  pipe  ou  Iowa  side  on  top  of  bluff  point,  200  meters  beloM*  »  M 
tow  head  n(<ar  right  linnk  of  river,  nrul  two  miles  above  Le  Claire,  luira;  IS  1 
meters  north  of  fence  at  north  eilge  of  grove  and  25  meters  west  of  ferine  aorutw.         I 

@i  Woodward ;  Tile  anil  pipe  on  lllinoia  side,  on  sandy  knoll,  one-half  mUo  btwk  1 
ftoui  crcHt  of  bliilT,  and  -Ji  miles  above  Port  fiyrdn,  III.:  90  meters  wMt  6fM 
lane  lesiliug  south  notn  eoiinty  rood  to  residnnue  of  Mr.  Woodward;  ^00  niaten  I 
northwest  of  house,  and  In  i^onter  of  small  innlosod  lot  west  of  luue.  I 

@  PriucL'ton :  Tile  nnd  pipn  on  l»w»  Wide  ou  top  of  bill  in  eiiltivated  field  on»-  J 
haJl'  milo  hack  from  river,  ami  Go  meturs  sontli  of  wagnii  road  which  runs  wnst  IVotn  1 
lower  end  of  I'rliireton,  Inwu,  at  the  bric^k  warehouse  on  river  hunk;  2li  meters  I 
went  of  fonrii  aud  150  uiuters  sonthoiwt  uf  oemotery.  Station  is  due  south  from  I 
east  end  of  bani  an  north  sida  of  the  roiid,  '  I 

C^Cordovib:  Tile  and  pipe  oulandofJitii  Armstrong,  and  bnaknf  his  house,  onfaJIl  J 
100  meters  bank  <if  Jobiison's  limekilns.  Elevalion  of  pipe,  704.85;  tile,  700.83  fveC  I 
above  Memphis  datam.  ■ 

QWapsio;  Tile  and  pipp  on  Iowa  wide  In  Wapsie  bottoms,  3  tnilesnorthwe«l«f  J 
Pnunoton,  Iowa;  oiio-lburth  mile  I'ltnl  nf  Clini.m  was'm  road  njid  ono-foiirtU  tuito  ■ 
went  of  another  wagon  m^i'l :  .'  m 'r>  1  -  '  .i~i  nt'  fence  nt  Jog;  one- fourth  mile  nwrtb.  ■ 
of  lane  and  100  meters  soiitli   <:     <  '-  ,<  1  :ii.  hedi-e.  I 

@  Everirreeu;  Tile  anil  |.;i<'  <   "n  south  side  uf  wagon  rood  riuinincl 

enst  fnim  river,  opposite  1 ki  "I    ti  .iriiuucon;  aliont   1   mile  east  lYom  rirer,}  I 

metersnorthof  feDci;ouH<iiiLbr>iili:iii  luuii.  uikI  ^uuii-terseadt  of  Chicago,  MilwkakM  fl 
And' 8t.  Paul  Itailroad.  I 

^  Books:  Tile  and  bench-ranrkpipe  on  Iilin»is8ido  on  highest  grassy  knnll  onlutd  I 
of  John  Williamson,  5  miles  ejuit  of  Cordovu,  III.  From  ludgea  of  rock  nutcroii^lng  ■ 
tn  the  nei^hhorhoiid,  it  lu  ouUal  the  ''  Rocks."  I 

0^Mnrais  D'Osior:  Bcneh-murli  tiln  and  pipe  an  Illinois  side  on  very  high  gnt»y  1 
knoll,  3  miles  bolow  Albany,  whore  the  Marain  D'Osier  oumes  elase  to  foot  of  hlaA;  I 
on  land  of  Mr.  Grudy,  of  Clinton,  town,  near  ritnidence  of  Mr.  Hugh  Karrell ;  on  pM-  I 
longatioii  of  wagun  rowl  running  enuth  nlou^  foot  of  blulfit  below  Murnis  D'Osltt  ■ 
BndBo.  I 

^  Camanobe:  Tile  and  pipe  on  Iowa  aide  on  top  of  hill  in  grass  field  oaA-foartb.  ■ 
mile  north  of  mnd  rnuning  west  fVoin  CninDnoho.  Iowa,  in  prolongation  of  OhictgA  I 
■treet;  on  BcnniDs  estate,  100  meters  west  of  ono  fence,  30  meters  south  of  ttiMtlwSp  I 
*nd  about  one-half  tnik  nortbwi-stof  Chicaffo  and  Northwestvm  Railroad  main  ItMi  ■ 

©Albany:  Bench-mark  tile  and  pipe  on  land  of  M.  Freak,  on  apex  of  knoll  Iwok  ■ 
of  and  near  Us  bouse  imd  in  his  K»viten  at  Albany,  111.  I 

@  Clinton;  Ceulerof  Aninl  of  etipolaon  school  house  on  Eleventh  avenue,  betWMa  J 
Sixth  and  Seventh  stmt«,  Clinton.  lown.  I 

QJ  Ferris:  Tile  and  pipe  on  Illinois  itide  on  sand  ridge  8  miles  east  of  river,  aB»- 1 
hall  milo  north  of  rood  running;  east  from  Clinton  bridges,  2  miles  south  of  road  I 
rnnning  enet  out  of  Fulton,  and  nne-half  milo  east  of  north  and  south  road  wfaiolt  4 
loavM  Fnlton  road  just  cost  of  briilce  over  creek  U  RiileeesBt  of  Fulton.  Station  la  I 
in  open  spot  in  tmall  oak  tiiolier  and  near  south  Mid  of  sand  ridge.  I 

@ Lyons:  Tllo  and  pipe  on  bluff  point  one-half  mile  above  upper  snmnilla  turn 
Lyons,  Iowa;  in  lino  of  fence  about  15  meters  back  from  crest  of  blul)',  and  30O  1 
motors  north  of  a  dwelling  house.  I 

@Jaok  Green:  Tile  and  pipe  on  Uliuois  side  on  property  of  Jark  Qreen;  un  I 
mound  on  top  of  blutf,  10  miles  uoTthcast  of  Fnltnn,  111.,  it  miles  north  of  wher«  Pal-  I 
ton  wagon  road  enters  bluffs  and  three- fonrths  uf  a  mile  above  school  house  Id  dla-  I 
triut  No.  I.  Two  small  pines  stand  noor  1«p  of  monnd  R  meters  west  und  noflU  oi  ■ 
the  station.    The  foot  of  bluff  whero  tho  station  atauds  is  at  edge  of  wagoB  TOad.  1 
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'.  tlit<  liluD^  ftro  fArthar  ttuin  the  mtkl.    TrctMi  bUiei[  wiUi  triiinclrB:  12-iiieli 

11  i:i>ii  111'  'I'l  [ii|"i  oil  li>w»  side  on  til]!  "f  lilnIT  nliHit  Iniilr  north  «f 
'  ■  !■'  ...  .  i.k  of  T.illroml  UMiJjM  5la,  200  niutvrs  buck  i'nim  timber 
I   '  ''  '  '        -oiilb  (il'httail  of  em.ill  riivini',  ami  TO  iiirtfrm  flQutUeRst  of 

111  IIIIdoIk  nlflo  on  rre«t  at  liiirli  wnuiti'il  bliiff,  in  teotxt  of 

I  tyaon,  about  100  tnntcm  back  nf  bluff  cuarl.  400  mi-toM 

>n^  rnnil  ar.roM  bottom  400m«li^ni below  iLtttuundwclllDg 

1 1x1  AbnntC DiiloB  below  thapoifit  wlit^rn  tliuCliiuuBa,  Bur- 

.  I  ".id  entcrit  blufl)i. 

.,  ,.,,,.  |,L,.o  ,.ii  Iowa  aidu  on  iJip  of  bliilT  [n  fluvrr  Ijolil,  JO  lUbttT* 

i.ii  UluU',  10  uictoFHaoiitb  of  fiinuu  at  sixith  kiiln  nl'  .m'liai'il  wliivli  U 

■  (if  runid'^Qvii  lit'  R.  A.  BcbroedeT;  ubout  1  luilo  brhiw  Snbiila,  lown,  uu 

^of  Jjoa  EekcNnn. 

ftal:  TUb  uiiil  i'l[>e  on  Illiiiout  riiIv  oil  tup  of  HiIko  Hunt  uf  bind'  r<i^l,  SOO 

jdnw  iTMoiuj!  iiiiilur  Chiougci,  BarlJii^jUin  ruid  Nurtbcrn,  wlii<ro  it  eiitUM 

E1bii(I  of  Wiuow  UriHtul.  5  luuten  emi  of  femi'. 

istti  Tilnmiil  pipe  ou  Illiiiois  iciile  ubout  I^  milpH  ucitUi  nf  Snvmina,  III.; 

nth  «f  fontie  on  iioulli  Bida  of  road,  and  IG  njelurii  t>iuit>  of  fcnnn  Romnr  at 

fcrf  romlN, 

|@tiaiit9vil1e:  Tile  and  pi^a  oti  Iowa  side  ou  top  of  luuiiiid  at  top  of  bltiffs  in  pu- 
Ttre  oo  prtiperly  of  WillUui  F.  Miirr;70  riictei'S  went  uf  feute  butwi-i-n  prist  lire  and 
mull  cnltivatoil  fluid  whiuL  lioabotiTM'ii  tWDisviiiivi  wbidi  Join  oppoMto  tbo station 

LaiiiHvilln  r»[1ruad  station. 
^v  of  ])liiR',  i  RiiloH  a1>ov«  Suvanoa, 
■ri»tfif  r.iilrodd;  oii  property  of  Mr. 
TrdBH  binned  witE  triati){]M:   H- 
,  I  ■11)^  II  metor*. 

n  highest  point  of  anndridj,'!",  tLr«e- 

tnonlh  of  Apple  Kiver;  in  oak  timber  50  metcra  from  Tivorbauk, 

^gid  of  ialaud  2ST,  and  100  muten  below  d}ko. 

^TQe  and  pipe  on  Iowa  side  on  side  of  binlf  at  top  of  loclc  IoiIko, 

UtTcstof  liluff;  arOmetera  iiocth  of  wire  fbnoo  at  top  of  bbitf;  100 

_rt  of  smiiUahed  east  of  railroad  track.     Stiition  isnfiBtly2  mileinortli 

_if  tireen  laland,  Iowa,  and  oppoaite  abuot  the  twentieth  telegraph  polu  above  Mie 
Ha<|itok»ta  Itridue, 

"i^  Hanover:  Tile  and  pipe  at  Chicago,  Darlington  and  Northern  Railrooil atntioo, 
~  ~    ~ '   if  fenoe  at  weat  side  oftigbtof  way,  andaliont50  inntitra 

nded  point  opposite  foot  of  laUnd 
Harri  avion. 

1 1  ridge  one-fonrth  mile  eaat  of  the 

ii'i's  ^V(^Bt  from  east  iTeat  of  ridge: 

:l' k  dwelling;  bonse  of  Mr.  Rngora,  1 

I.  >',  T  ini-terB;  ar.iiniith,  1(N  to  a  double  blook 

113.06  feat  above  Mempbin  dutniu. 

Ide  uu  top  of  Mnlf  inopen  meadow  oae-fonrth 

.TV  Buu  iv  imobDiB  iKjrtU  of  sink  hcdo;  ou  property  of  Mn.  Wise. 

,        nA  pipe  on  Iowa  side  on  tup  of  blnff  one-bolf  mile  back  from 

ffln  \i>«g  nnrroTr  open  Held  between  trees;   throo-fonrtha  mtlo  above  SmitU'a 
Ini. 

1^  Bo»mLu>'  la  near  the  Coaat-Siirvey  staUoii  nf  the  same  nnnie.  Gendetlc  point 
-■  it  of  heir  liriU'^a  in  Mp  nf  rxpoited  rock  iodco.  A  pipe  I  foot  long  and  4 
UniTK  ^  .  '.iMi:!:.  j-ii/tl  enp  is  eimtemd  over  tnis  mark  and  comouted  to  the 
i^ihcaat  of  Galena,  III.,  ut  nurtliweat  end  uf  Honcahoo 
'.I'A^e  at  natural  roelc  2i  lueturs  wide  and  5  meters  (Iroiii 
>iL  in  about  100  metera  south  of  road  rRiiiilSR  east  from 
it'  Samuel  Roberta. 

md  pipe  on  Iowa  side  on  property  of  JohnSehonk,  abont 
^.rih  at  Oordon'a  Ferry,   Iowa;  on  tup  nf  wooded  point  one-fonrth  mil« 

_UDla«ti:  Steel  bolt  in  natural  rnrk  on  Wiaeonaln  aide  on  highest  jiolnt  on 

<tlll  of  auna  name,  in  rear  of  ebiiroh  at  8t.  Clara's  Acadcioy,  8ln*iunawa, 

. .,  iwd  SO  nii-t«ni  wmterly  from  a  large  wood  cross.    This  station  is  uue  uf  tlio 
ail-Barter  pulnto. 
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Appendix  3  B. 


St.  Lom»,  Mo.,  t/ovemher  S3,  IS3S. 

CftrTATN:  I  have  the  Iinnor  to  submit  tlie  fulloiving  report  an  tlie  oiiurAtlnns  of  1 
topograpl'icnl  puTt;  which  baa  been  uoder  taf  rhargo  ilurinc  th«  flnhl  suiunn  Ji 
oloBMl-. 

On  AitgiiHt  29  the  stenmer  Pntrnl  viaa  turneil  nver  to  me  at  Qiiiiicy.  111.,  togntl 
with  A  iiiinll  party  then  on  boar<].  At  thnt  point  I  touk  in  tiiw  thn  quartcT  bi 
nlinoiBond  prooecdert  tu  Hniiuibal,  Mo.,  whero  I  uppnt  lbortiiuiiioiiJ<;ilnyiiof  Aiigi 
iu  renovatini;  the  Btenuim  ami  ((iicirter  boat. 

On  SRptoaiber  1  tbu  rest  of  my  nsHJi^taiitaatiil  a  niitiibcrnf  mcQ  rui>uTiuil  fur  dat 
nnd  at  the  Bamn  tiute  I  raoolvad  on  outfit  of  iiistriitDt'iits  ilu<1  a  supply  of  aiibsiiteii 
ttores  A'om  8t.  Louia. 

Ou  Scptniiibcr  3  thn  fletil  work  was  b<>^ii  at  the  Hannibal  Brttlge  (Btouo  lino  I 
with  A  piirtv  compom^fl  im  follows;  Assistont  EnEiiifw  A.  T.  Morrow  in  ehaif 
MoMTS.  W.  Q.  Coniliur,  George  H.  Fn-nch,  E.  1-.  Ifavmau,  Homuo  Diiaaway,  E. 
Tbomaa,C.L.Ookerei>n,anil  O.  N.  Ax  toll,  topography ;  A.  O.  Wheeler  and  I'.G.Bt 
nrdiiinry  levcU;  T.  C.  Huckri<lKe  and  L.  D.  Caliaune.  hydro^niphy;  il.  t.  Povrwm 
H.  C.  Wincholl,  oompiitationH  aiid  platting.  In  addition  to  these  there  wore  Iba  0- 
ners  and  orew  of  the  steniuer  oiid  »  uiiuiber  u[  men,  whieh  waa  inurt'ftneii  until  t 
part.v  Diinibered  altogethur  aboot  1)3  personB, 

The  stance  of  water  and  the  wi'alliiar  were  i'uTorahle  fur  the  work  and  reinttiued 
for  the  entire  seaaon. 

The  party  Buffered  a  good  deal  from  malaria  while  working  on  the  nverflnif 
lonilB,  but  at  snah  times  a  few  extra  mon  weie  kept  einploj'ed  and  Ihe  work  lUd  a 
BuH'er  aoy  Beriotis  delay. 

Ou  November  10  the  work  was  completed  to  stone  line  111,  10  miles  ubovu  Knokv 
and  wM  there  discontiuned.  The  quarter  boat  i/ljiiai«  waa  laid  tip  .it  Keoknk  ft 
the  steamer  Patrol  brouebt  back  to  fit.  Louis  and  tnmi^d  over  tu  ABSinUlit  KutfttlC 
J.  A.  Ockerson,  there  still  remaining  on  board  a  small  partiy  which  had  liecu  tiiaUB 
for  work  on  the  lower  river. 

With  a  few  exceptions,  whith  will  be  noticed,  the  fieldwork  ha«  been  oorriod 
in  uccoidance  with  the  printed  instrnotioiia. 

From  Hannibal  to  heoknk  the  secoudar;  stations  lire  far  apnrt,  Hnd  In  OR 
iiiBtancea  at  a  distance  from  the  river.  It  therofore  became  m^fe.^'.-'iiiy  to  oirry 
coniplete  systeDi  of  tertiary  triangnlation  over  the  whole  iTorli,  ''' 

tiHpe  had  been  provided  for  the  measurement  of  tertiaiy  boecn 
great  aid  to  the  work,  and  tertiary  buses  were  mesaured  at  ii>' 
iiiilec  as  far  as  Keoknk,  frhere  secondary  lines  were  avuilabb' 
coordinates,  however,  were  checked  on  Bocondar;  points  at  Qniu>  t 
ton,  and  Warsaw,  and  the  aslranth  was  checked  at  secondary  stutinu  ili'^iilnr.  iiImi 
halfway  between  Hannibal  and  Qnincy.    An  appended   tabalation  will  Bhair  « 
discrepancies  at  these  various  points  of  connection.    The  entire  nombot'  of 
triangles  was  260.    The  longest  tertiary  line  was  3,478  meters;  the  avei'Sge 
waa  1,397  meters;  the  shartcst  485  meters. 

A  line  of  ordinary  levels  was  carried  along  each  bank  ofthe  rivi?r  to  form  a 

for  topographical  work.  Tlieee  two  lines  were  checked  on  each  other  every  S  int 
by  "nver  crossinKs"  and  as  lV«iiiiently  as  possible  by  uouueution  with  the  prMi 
bcQcb  marks  previonnly  established  in  this  re^on.  A  tabtv  showing  the  Mstdts 
these  connections  is  appended  hereto.  Especiat  care  was  taken  to  counuct  witjt  I 
local  bench  marks,  water  gauges,  monnments  of  surveys,  and  all  autlieutio  lit| 
water  marks. 

tknindinga  were  taken  in  the  customary  manner  from  a.  cntler  and  Iorat«d  tvr  MUcU 
angles, section  linrs  beingsoundedabout  every  250nietors.  foUowf  II  r  >  I  inK^ilu 
through  the  deepest  water  found  on  the  sections.     At  the  lien  M  I 

ever,  that  method  did  not  seem  practicable,  as  the  wuti^r  was  t 
to  admit  of  sounding  from  the  mittar  and  asldtl' would  n  t 
observers  to  locate  the  soiiudingB  by  sextant.  A  skiff  was 
obaervers placed  on  ahnre  with  traiisits  and  the  couraB  of  the  bo  „  „u   li 

by  two  flagmen  on  opposite  sidca  of  the  river.  All  the  points  ot  u[  i  I  y  thi.  oh* 
vers  were  afterwards  located  by  tertiBiy  tri angulation, 

Lines  were  thus  sounded  across  the  rivet  at  points  about  EOO  meters  »put,  K 
above  the  unual  three  longitudinal  Hnes  were  run  in  the  cbuunel  to  the  exlntBiIty 
Tbewtirb.  Tolut  iiuniliecof  soundings  fort1ieBeaBon,2S,4tH):  total nunibetofaexM 
nuulos  cea<t,  10,0TJ. 

5    gj, 
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points  of  other  stadia  lines,  thns  giving  checks  on  azimuthSi  distoinces,  and  eleva- 
tions. An  attempt  was  made  to  improve  the  method  of  sketching  which  has  hereto- 
fore been  in  practice.  For  this  purpose  Assistant  Engineer  J.  A.  Ockcrson  sent  to 
the  field  a  semicircular  transparent  pivot  pro  tractor- with  scale  to  be  used  in  plot- 
ting st-adia  stakes  and  iiiip(»rtant  points  of  topography,  prior  to  the  operation  of 
sketching.  Mr.  W.  G.  Comber  experimented  with  this  protractor  and  soon  found 
that  it  could  not  be  used  to  advantage  in  the  note  books,  as  the  i^rotract-or  could  not 
be  kept  in  jilace  on  tlie  loose  leaves,  uu<l  the  size  of  tlio  page  was  too  limited  to 
a«lmit  of  the  revolution  of  the  i>rotractor.  A  small  Hketching  board  and  a  sheet  of 
computing  paper  about  four  times  the  size  of  a  page  of  the  note  book  were  then  sub- 
stituted. 

These  proved  satisfactory  and  the  plan  was  soon  after  adopted  by  several  other 
topographers,  and  in  every  case  with  satisfactory  results.  The  little  time  lost  in 
platting  was  more  than  made  up  by  the  increased  facility  with  which  the  sketcbing 
could  be  done  and  by  the  readiness  with  which  the  topographer  could  lay  out  his 
work  by  the  aid  of  an  extended  and  accurate  sketch.  It  <loeM  not  seem  practicable 
to  transfer  the  sketches  to  the  plats  during  the  season  of  fieldwork,  and  a  more 
comprehensive  and  accurate  method  seems  desirable  in  order  that  the  sketches  may 
be  laid  over  to  be  transferred  in  the  office. 

I  am  of  the  opinion  that  this  method  or  some  modification  of  it  would  be  an 
improvement  6ver  the  method  heretofore  practiced.  These  detached  sketches,  when 
they  are  finished  or  when  they  have  been  transferred,  can  be  folded  and  pasted  into 
the'not«  books,  thus  becoming  as  complet-ely  a  part  of  the  permanent  record  as  if 
they  had  been  made  on  the  pages  of  the  note  book. 

In  accordance  with  the  suggestion  of  Assistant  Engineer  .7.  A.  Ockerson,  the  party 
was  supplied  this  season  with  field  sheets  of  tracing  linen  instead  of  paper  field 
sheets  as  heretofore.  Plats  made  upon  these  can  bo  transferred  directly  to  the  detail 
charts  without  the  additional  labor  and  the  increased  inaccuracies  of  transferring 
by  tracings.  To  what  extent  these  advantages  will  be  ofi'set  by  the  difficulty  of 
making  and  retaining  the  details  of  the  plats  on  the  smooth  surface  of  the  linen, 
can  not  be  determined  until  the  work  shall  have  made  further  progress. 

Owinff  to  a  large  number  of  islands,  several  cities  and  towns  and  a  large  extent  of 
bottom  land  fille<l  with  sloughs,  the  amount  of  topographical  work  required  for  a 
mile  of  river  has  been  unusually  lar^e,  as  will  be  seen  by  the  following  figures :  Num- 
ber of  miles  of  levees  surveyed  outside  of  limit  of  topography,  10;  number  of  miles 
of  lakes,  sloughs,  and  rivers  outside  the  ordinary  limit  of  topography,  94;  number 
of  miles  of  blufl:*  line,  78;  number  of  square  miles  of  topography,  197^.  The  entire 
distance  covered  by  the  work  of  the  season  is  60  miles  by  river,  and  the  total  num- 
ber of  working  days  59,  making  a  little  more  than  an  average  of  1  mile  of  river  per 
workluff  day. 

The  field  season  has  been  so  short  that  the  party  was  not  more  than  thoroughly 
organized  when  the  work  was  dii^con tinned,  and  as  the  part  of  the  river  surveyed  has 
been  a  difl&onlt  one,  it  secTiis  to  me  that  the  work  of  the  party  has  not  been  linsatis- 
fiictorv,  a  result  which  is  due  much  more  to  the  efficient  services  of  my  several  assist- 
ants than  to  anv  efforts  of  my  own. 

Very  respectfully,  your  obedient  servant^ 

A.  T.  MoiiRow, 

AsButtant  Engineer, 

Capt.  Carl  F.  Palfrey, 

Corp$ of Engineas,  U.S.A. 

Table  ahawing  dUcrepanciea  in  azimuth  between  tertiary  and  secondary  trlangulathn. 


StStiODS. 


Tortiary  azi- 
muth. 


J  Heather. 
'Qoincy . 


I  HanDibsl  to  i 
Heather  to 

I  Qulnoy  to  grLaOraiico. 
iLaGniiig«lo@Cantuii  rnlv 
I  Canton  Univ.  to  ©  Warsaw  . 

Waraaw  to^KapiiU 

Bapida  to  B/M.  4* 

M  U*  to  Sandnaky 

Sanaaaky  to  ^  EtI wanla  — 
BdwardatoGfB.M.<|« 


O  '  " 

210  12  54 

324  02  25 

242  30  40 

2:m  51  14 

137  45  42 

214  :t9  52 

K4  53  48 

113  21  13 

21  31  19 

1U;{  53  40 


Second nry 
azimuth. 


Dincrpn-    ^"ml>er  ,  Cloanre 
■^'         glea.        angle. 


0   1 

// 

/   // 

ti 

210  11 

47 

1  07 

26 

2.57 

324  00 

35 

1  50 

30 

3.66 

242  30 

46 

06 

27 

0.22 

2'U»  50 

47 

27 

14 

l.S>2 

137  45 

30 

12 

45 

0. 26 

214  40 

05 

13 

13 

1.00 

84  53 

54 

06 

5 

1.20 

113  20 

42 

31 

6 

5.16 

21  32 

12 

53 

4 

13.25 

1J»3  53 

24 

16 

6 

3.20 

1      34 

175 

3.24 

XNO  93 ^226 
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Ta({0tAoirtif^  difierepanoie$  between  oomputedand  measured  base*  and  eecandarg  linee. 


Distance. 

Nnmbec 
of  trian* 

gl08. 

Cooapatod 
baae. 

Meaaarod 
base. 

1 

Discrep- 
ancy. 

Ratec. 

Miles. 

Metera. 

MUera. 

Metrrs. 

4 

10 

942.  :W 

042.22 

.15 

1:  6,281 

9 

14 

1.161.89 

1«161.43 

.46 

1:  2.625 

a 

6 

603.95 

603.98 

.03 

1 :  23, 133 

i 

12 

788.93 

788.71 

.22 

1:  8,585 

4 

11 

613.67 

613. 70 

.13 

1:   4,721 

8 

23 

852.17 

852.27 

.10 

1:  8,533 

5 

13 

M7.66 

547.33 

.33 

1:   1,658 

6 

19 

690.04 

609.42 

.L>2 

J:   2,724 

4 

12 

1, 440. 35 

1,430.46 

.80 

1:   1.600 

4 

n 

1,031.23 

1,031.30 

.07 

1:14,733 

9 

16 

1, 570. 09 

1,500.80 

.29 

1:   5,413 

4 

20 

1, 279. 67 

1,279.52 

.15 

1:   8.530 

4 

9 

1.261. 49 

1,261.52 

.03 

1:42,050 

60 

Average  closure,  1: 9,652  (regardless  of  length  of  ran). 

Diecrepancy  hfUceen  precise  and  ordinary  lereU, 


Between  P.  B.  Ms. 


Ko.  16and  14 

No.  14  and  12 

No.  12  and  56  McK. 
No.  56  McK.  and  10. 

No.  10  and  8 

No.8and9 


Dis- 
tance. 

Error. 

MiUs. 

lli 

0.04 

0 

0.03 

8 

0.17 

1 

0. 

5 

0.11 

ft 

0.00 

Leveled  by— 


F.  G.  Ray. 
Do. 
Do. 
Do. 
Do. 
Do. 


Between  P.  B.  Ms.  | 

I 


Dis- 
tance. 


No.  8  and  5 
No.  5  and  2 
No.  2  and 
No.  2  and 
No.  1  Qud 
No.  1  and 


3filft. 
16 


5i 


Error. 


0.17 
0.15 
0.00 
0.00 
0.03 
0.11 


Leveled  by- 


G.Bay. 

Da 

Do. 

Do. 

Do. 

Do. 


Discrepancies  heticeen  right  and  left  hank  lerels. 


Biver  crossing  at— 


Stone  line  95 

96 

97 

98 

90 

100 

101 

103 

104 


Dis- 
i  tauce. 


I 


MiUt. 
3 
3 
3 
3 
3 
3 
3 
6 
3 


Diacrep- 
ancy. 


0.145 

0.100 

0.00 

0.05 

0.07 

0.15 

0.13 

0.23 

0.10 


Biver  crosHing  at — 


Stone  line  105 
106 
107 
100 
110 
111 
113 
114 


Dis- 
tance. 


MiU*. 
3 
3 
3 
6 
3 
3 
6 
3 


Dincrep> 
ancy. 


0.16 
0.00 
0.01 
0.10 
0.14 
0.18 
0.03 
a  13 
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Detcripiiona  and  elevaUona  of  high-waicr  marJis  leveled  to  in  season  of  1892, 


Description. 


On  water  gaageon  Qnincy  Railroad  bridge 

On  northwest  comer  ^\  Jo  Warehouse,  La  Orange,  Mo 

On  northeast  oomer  of  the  "Blackwood,'*  La  Grange,  Mo 

On  southeast  comer  of  the  "  Blackwood,"  La  Grsnge,  Mo 

On  northeast  comer  of  Buschman's  fee<l  mill,  Cauttm,  Mo 

On  northeast  comer  of  Palmer's  boarding-house,  Alexandria,  Mo 
Do 


On  southeast  comer  of  ^^  Warehouse,  Keokuk,  Iowa 
On  water  gauge  on  lower  lock  of  D.  M.  B.  Caual 


Do. 
Do. 


On  water  gauge  on  middle  lock  of  D.M.  R.  Canal  (in  canal) 


Do 
Do. 


On  water  gauge  in  sluice  way  at  middle  lock  (in  rapids). 

Oo  water  gauge  on  upper  lock  of  D.  M.  It.  Canal 

Do. 


TeUiuo  Mills,  Quincy,  lU 
Do 


Do. 


On  tree  opposite  foot  of  Island  No.  4:(2 

Vicinity  of  Warsaw.  Ill 

On  small  cnlrert  4,590  meters  above  Keokuk  hridjie,  on  left  bnnk 

On  small  culvert  4,060  meters  above  Keokuk  bridge,  on  left  bank,  and  300  meters 
north  of  @  rapids 


1888 


Year. 

Eleva- 
tions. 

1888 

485.23 

1892 

487.63 

1888 

488.61 

1851 

490.93 

1R88 

491. 89 

1888 

500. 89 

1881 

500.80 

1802 

503.67 

1851 

505. 61 

1888 

504.29 

1881 

503. 59 

1891 

505.64 

1888 

504.34 

1881 

503.64 

1888 

506.65 

1888 

615.74 

1881 

515.06 

1851 

487.50 

1K88 

484.58 

1881 

484.09 

1892 

482.24 

1888 

502.08 

1885 

505.96 

606.08 
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RRPO)rr  OF  ASSiaTAXT  ENGINEER  A.  T.  MORROW  ON  TERTIARY  TRIANGUIJITION  AND 
STONE  LINES  VKOM  DONALDSONVILLE  TO  HEAD  OF  PASSES,  AND  PRECISE  LEVELS 
FROM  NEW  ORLEANS  TO  HEAD  OF  PASSES^   NOVEMBER^   1892,  TO  MARCH,  1893. 

St.  Louis,  April  10^  189S, 

Captain:  Hiavethe  honor  to  suLmitthe  following  report  on  the  work  done  by 
the  party  which  operated  nnder  my  charge  on  the  lower  river  during  the  past 
winter. 

On  November  17  the  steamer  Patrol  left  St.  Loais  under  charge  of  Assistant  Engi- 
neer J.  A.  Ockerson,  who  was  engaged  during  the  down-river  trip  in  inspecting  and 
repairing  ganges  and  bulletins.  On  December  8,  when  the  streamer  had  reached 
Donaldsonville,  La.,  I  joined  the  party  and  began  work  with  a  party  composed  as 
follows :  A.  T.  Morrow  in  charge,  with  G.  H.  French,  T.  C.  Ilockridge,  O.  N.  Axtell  and 
A.  O.  Wheeler,  assistants.  There  were  also  the  crew  of  the  steamer  and  13  additional 
men.  The  work  in  view  consi8t«d  of  placing  the  bench  marks  on  "  stone  lines''  from 
I>onald8onville  to  the  Head  of  the  Passes  and  connecting  them  with  the  remaining 
marks  of  the  old  Coast  Survey  triangnlation.  This  work  was  continued  down  the 
river  till  the  city  of  New  Orleans  was  reached  on  January  12.  At  that  point  the 
party  was  joined  by  precise-level  men  J.A.Paige  and  E.J.Thomas,  recorder  W.  S. 
Williams,  and  twe  precise-level  rodmen. 

Two  additional  men  were  employed,  a  barge  to  carry  coal  was  borrowecl  from  Capt. 
Millis,  a  supply  of  bench  marks  and  stones  were  taken  on  board,  and  on  January  17 
the  steamer  left  New  Orleans  bound  for  the  Head  of  the  Passes^  where  the  work  was 
to  be  taken  up  in  order  to  complete  the  lower  portions  of  the  river  before  the  season 
of  high  water.  At  Fort  Jackson  the  steamer  was  delayed  two  days  by  storms,  and 
reached  South  Pass  on  the  morning  of  January  20.  The  work  from  the  Head  of  the 
Passes  to  New  Orleans  consisted  ot  placing  and  locating  bench  marks  and  running 
a  line  of  precise  levels  between  these  two  points,  and  was  pronecuted  with  a  party 
compo6<^a  as  follows:  A.  T.Morrow,  in  charge;  J.  A.  Paige  and  E.  J. Thomas, precise 
level  men,  with  recorders  A.  O.  Wlieelor  and  W.  S.  Williams;  G.  H.  French,  tertiary 
Ancles;  T.  C.  Hockridge,  bench  marks,  and  O.N.  Axtell,  computations. 

The  work  progressed  without  any  serious  delav  until  March  15,  when  the  precise 
levels  were  closed  on  the  precise  bench  marks  at  New  Orleans  and  the  work  of  plac- 
ing and  locating  bench  marks  carried  to  the  lower  limit  of  the  work  of  the  early  part 
of  the  season.  On  March  16  I  discharged  the  men  hired  at  New  Orleans,  placed  the 
steamer,  with  the  regular  crew  and  three  extra  men,  under  the  charge  of  T.  C.  Hock- 
ridge  as  master,  with  orders  to  proceed  to  St.  Louis,  and  with  the  remainder  of  party, 
•evHiteen  i&  number,  I  returned  to  St.  Louis. 
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Dnrin<;  the  entire  Bea«on  the  weather  waB.  in  tlie  main,  favArnhle,  and  no  trouble 
was  experienced  from  hi«;h  water,  except  dnrinjjf  the  lant  two  weeks  of  the  season. 

Tertiary  trianguiatiou. — At  n«"aily  all  p<nnt»  enough  of  the  Coast  Survey  trian^ala- 
tion  stations  remained  to  furnish  ^ood  connections  for  the  system  of  tertiary  trian^u- 
lation,  which  was  carried  along  to  locate  the  various  bencli  marks  of  the  Murvey.  Of 
the  120  Coast  Survey  stations  looked  for  (>8  were  found,  and  these  were  protty  fairly 
distributed,  except  on  the  stn'tch  of  river  below  Fort  Jackson,  where  itln^caine  nec- 
essary to  make  a  run  of  18  miles  between  consecutive  ])oiut8  of  connection. 

On  this  long  stretch,  however,  the  shores  were  tiat  and  on  one  side  mostly  open,  8«» 
thati  was  enabled  to  ^*  chain*'  about  half  the  «lis(:iMre  with  a  steel  ta])e,  and  thei*cst 
of  the  distance  was  favorable  for  triangnlation,  so  that  it  is  believed  that  the  loca- 
tions of  the  intermediate  ])oiuts  are  entirely  reliable.  During  the  entire  season  a  good 
deal  of  difficulty  was  experiinced  in  ])rocuring  reli:iblea/.iniuths  at  the  several  Coast 
Survey  stations  on  account  of  trees.  buiMings,  and  b'vces,  which  cut  olf  the  lines  of 
sight  between  the  consecutive  points.  For  this  reason  it  becnme  uccessary  often  to 
carry  azimuth  for  long  distances,  but  generally  the  <oordinates  could  be  checked  at 
points  sufficiently  close  to  insure  good  results. 

The  atmospheric  conditicmM  were  often  unfavorable  f<)r  observing  angles,  and  it 
often  became  necessary  to  locate  tertiary  Hags  in  unfavorable  positions,  such  as  on 
mud  bars,  toi)8  of  logs,  stumps,  docks,  or  builtlings,  and  for  these  reasons  the  tri- 
angles did  not  always  close  with  as  much  ac<-nracy  as  could  have  b<>en  desired,  but  as 
the  ccmutiy  was  flat  it  was  practicabh*  to  measure  frequent  tertiary  bases,  and  it  was 
considered  more  econoniiial  and  i)ro«lu<'tive  of  better  results  to  devote  less  time  to 
the  <let.erminatiou  of  angles  and  giv<»  more  attt'Ution  to  the  measurement  of  t<^^tiary 
bases  than  is  usual  in  work  of  this  kind. 

The  50-meter  steel  tai>e,  with  whi<'h  the  party  was  provided,  proved  very  service- 
able for  this  work  an<l  was  brought  into  alnu»st  daily  use  during  the  whole  progress 
of  the  work.  Besides  the  regular  tertiary  bases  so  nieasun>d  there  were  check  dis- 
tances chained  with  a  20-meter  chain,  using  ordinary  chaining  pins,  but  in  the  soft, 
wet  ground  of  the  region  these  determinations  did  not  ])rove  very  satisfactory  andiu 
almost  all  instances  were  used  for  checks  only.  In  a  table  which,  is  appended  hereto, 
giving  results  of  checks  on  tertiary  triangulatiou,  distances  of  this  character  are 
explained  in  a  footnote  as  being  used  for  checks  only,  as  such  detenniuations  were 
used  to  detect  mistakes  in  computations  or  other  parts  of  the  w(>rk,but  did  not  ent^r 
the  computations  and  thereby  affect  tiie  general  results  of  the  work.  As  an  illustra- 
tion of  the  iuexactucsH  of  ordinary  chaining  I  have  ap]»endcd  a  small  table  showing 
the  results  of  measurements  of  the  same  lines  by  ta})e  and  by  chain.  These  measure- 
ments by  tape  and  by  chain  were  made  by  diiferent  i)arties,  but  on  the  same  day. 
The  measnrenienti)  by  tape  were  ma<le  with  much  care,  a  spring  balance  waa  used  to 
insure  uniform  tension,  and  the  extreniilios  of  each  tajw  length  were  marked  by  a  tack 
driven  in  the  top  of  a  stake  set  for  the  i)ur]»ose.  The  marking  of  the  chain  lengths 
was  by  ordinary  chaining  pins,  and  no  more  than  ordinary  care  was  taken  in  the 
work,  as  the  determinations  were  intended  only  for  check  on  the  work  of  the  tape. 
The  ground  on  nearly  all  of  th<«se  lines  was  soft,  but  did  not  differ  materially  in  that 
respect  from  most  of  the  ground  on  which  the  chain  was  used  during  tho  general 
progress  of  the  work.  It  is,  therefore,  ])robable  that  many  of  the  discrepancies  shown 
between  measurements  by  chain  and  l)y  computed  distances,  which  were  basest  gen- 
erally on  tape  measurements,  were  «lue  to  inaccuracies  of  chaining  rather  than  to 
defects  in  the  tertiary  triangulatiou. 

As  the  ultimate  ol>ject  of  the  tertiary  work  was  to  determine  the  correct  geo- 
graphical positions  of  the  various  bench  marks,  perhaps  abetter  test  of  the  accuracy 
of  the  work  is  shown  by  the  appended  table,  giving  the  discrepancies  between  tho 
tertiary  and  secondary  coordinates  in  the  several  runs  from  one  secondary  station 
to  another. 

Besides  the  permanent  bench  marks,  a  number  of  conspicuous  objects  have  been 
located,  and  nearly  all  the  intcrme«liatc  tertiary  points  have  been  marked  by  stakes 
and  their  positionsdescribed,  so  that  many  of  them  will  be  available  for  connection 
for  one  or  two  years. 

There  were,  all  together,  c02  teiliary  triangles  used  during  the  season's  work. 

Bench  marks. — In  view  of  the  lack  of  permanence  that  has  attended  many  of  the 
bench  marks  of  former  years,  I  have  endcavore<l  to  keei>  steadily  and  prominently  in 
view  the  importance  of 'selecting  permanent  positions  for  the  marks  which  we  have 
established.  For  this  purpose  they  have  as  often  as  practicable  been  phvced  by  the 
sides  of  roadways  and  land  lines  and  as  much  as  jjossiblo  out  of  way  of  cultivation 
and  probable  impr<ivem('nts.  Where  they  have  been  ])ut  on  plantations  or  other 
private  grounds  they  have  in  most  cases  been  so  idaced  with  the  knowledgo  and 
consent  of  the  owners  or  occupants  and  with  the  unilcrstandiug  that  they  were 
placed  there  as  ]»ermanent  and  valuabh'  marks  of  pubjie  surveys.  They  have  also 
been  placed  with  a  view  to  being  used  as  points  of  location  as  well  as  of  elevation, 
and  with  this  object  in  view  they  have  been  located,  as  has  been  stnted,  by  triangu- 
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latiouy  and,  besides,  have  been  occupied  aud  pointingfl  have  been  taken  to  various  per- 
manent and  conspicaons  objects  in  sight.  Observations  so  taken  will  not  only  far- 
uish  effective  means  of  recovering  the  points  hereafter^  but  will  supply  azimuth  lines 
for  use  in  future  surveys. 

Full  descrii)tions  and  sketches  have  been  made,  and  it  is  believed  that  in  most  cases 
these  points  may  be  recovered  many  years  hence,  even  if  the  surface  marks  shall 
have  lieeu  removed. 

On  the  extreme  lower  river  some  difficulty  was  experienced  in  planting  the  bench 
marks,  owing  to  the  close  proximity  of  the  water  to  the  surface  of  the  ground,  and 
it  often  became  necessary  to  bail  wat4^r  ooutiuuouHly  from  the  holes  while  the  work 
was  being  done.  In  these  cases  the  tiles  were  well  rammed  down,  and  it  is  believed 
tliat  they  are  as  stable  as  any  objects  iu  those  locn  lilies.  Two  bench  marks  placed  in 
wet  ground  at  Fort  Jackson  ou  the  way  down  seeun^d  not  to  have  settled  percepti- 
bly iu  the  two  weeks  that  elapsed  before  our  return  to  that  place. 

It  is  a  question,  however,  in  my  niiud  whether  any  object  in  the  vicinity  of  the 
Passes  remains  permanently  at  the  saime  elevation — a  question  that  will  perlia])s 
not  be  definitcily  settled  until  precise  levels  shall  have  been  carried  down  again 
from  above,  after  a  lapse  of  years. 

A  table  is  given  below  showing  number  and  kind  of  bench  marks  established. 

PreciBe  levels, — Two  precise-level  bench  marks  were  estiiblislied  at  the  head  of  the 
Passes  and  connection  was  made  with  the  U.  S.  Engineers'  bench  mark  and  two 

Janges.  From  that  place  precise  levels  were  carried  on  the  right  bank  to  Fort 
ackson  aud  thence  on  the  left  bank  to  New  Orlcaus,  where  they  were  counecti'd 
with  the  P.  B.  M's  of  1883,  back  of  the  city,  and  carried  to  the  Coast  Survey  astro- 
nomical post  in  Lafayette  Square.  Much  less  difficulty  was  experienced  on  the  wet 
ground  of  the  extreme  lower  river  than  was  anticipated,  a  line  having  been  cleared 
out  throngh  the  timber,  where  the  roots  of  trees  served  as  turning  points  and  the 
oniform  atmospheric  conditions  seemed  to  largely  compensate  for  the  difficulty  of 
leveling  over  the  soft  grouud. 

Assistant  Engineer  Paige,  who  was  placed  in  general  charge  of  precise  levels,  will 
make  a  report  on  the  results  and  methdds  of  tliat  work. 
Very  respectfully,  your  obedient  servant^ 

A.  T.  Morrow, 
AsiUtant  Engineer, 
Capt.  Carl  F.  Palfrey, 

Cpf3»t  of  Engintcrd,  U.  S,  A* 


Table  shotirinff  number  and  characier  of  jta-mancnt  bench  marlct  esfahlWhed  between  Don- 
aldsoHcUle,  Xa.,  and  .the  Head  of  the  PasseSf  dui^ing  the  progress  of  the  survey  of  the 
winter  of  189S  and  1S93. 

Numbor. 

Ordinary  bench  marks  of  tile  and  pipe 198 

Hecondary  triangulation  slat  ions  use<l  as  ordinary  bench  marks G 

Other  marks  used  as  ordinary  bench  marks 4 

Total  ordinary  bench  marks 208 

Precise  bench  marks  of  tile  and  pipe 32 

Copper  bolt  precise  bench  marks 9 

Ordinary  bench  marks  used  as  precise  l)ench  ma rks 28 

Other  marks  used  as  precise  bench  marks 7 

Total  precise  bench  marks 76 

T6ta]  bench  marks  of  all  classes 256 
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Table  showing  dUorepandet  between  tape  and  chain  measuremenU, 


Stadona. 


jp  to  A  127 

^120  to  A  131... 
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From  station. 


Webrs , 

I  St.  James 

St.  Emma 

Jolly^ 

White  Bose'.'/. 

St.John 

Keserve 

Kilsna 

BoisBlano 

Company  Canal 

Lee 

I  Orleans , 

Magnolia 

iSoarsdale 

Conoessions.... 
Do 

Berthaud 

iJeaoit 


Bayhl 

StRosalle.. 
Upper  Base. 

Union , 

Whit* 

Qnarantine . 
North ....... 

H.P.iaght, 


To  station. 


(3^ 
A 


Donal  son 

St  Michael's  Church. 

College 

Homestead 

JoUy 

Chauf 

Reserve 

Round-house 

Becuar 

Avondale 

City  Park 

St.  Maurice 

Battleground 

Orange  Grove 

...do. 

Soarsdale 

Cedar 

Jesuit 

Bayhi 

St  Rosalie 

Woodland 

Union 

White 

Grand  Prairie 

Buras  Church 

Taylor 

Korth 


Number 
oftri- 
angles. 


i 
7 
8 
5 
10 
7 

12 

12 
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7 
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11 
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DnriD<;  the  entire  season  the  weather  was,  in  tlie  main,  favArahle,  and  no  tronblo 
Tras  experienced  from  hi«j:h  water,  except  during  the  last  two  weeks  of  the  season. 

Tertiary  triangulation. — At  nearly  all  points  enon;j:h  of  the  Coast  Survey  triaiigula- 
tion  stations  remained  to  furnish  good  connections  for  the  systcra  of  tertiary  trianj^^i- 
lation,  whirh  was  carried  ahmg  to  locate  the  various  bencli  marks  of  thcHurvoy.  Of 
the  120  Coast  Survey  stations  l(>oked  for  (iS  were  found,  and  those  were  pretty  fairly 
distributed,  except  on  the  stretrh  of  river  below  Fort  .Jackson,  where  it  became  nec- 
essary to  make  a  run  of  18  miles  between  consecutive  jjoiuts  of  conne«'tion. 

On* this  long  stretch,  however,  tbe  shores  were  Hat  and  on  one  side  mostly  open,  so 
that  I  was  enabled  to  "  chain''  about  Inilf  th«  jlistnnco  with  a  steel  ta]ie,  and  the  rest 
of  the  distance  was  favorable  for  triangnlation,  so  tbat  it  is  believed  that  the  loca- 
tions of  the  intermediate  ])oints  are  entirely  reliable.  During  tbe  entire  season  a  gcKid 
deal  of  difliculty  was  experienced  in  ])rocuring  reliable  azimuths  at  the  several  Coast 
Survey  stations  on  account  of  trees,  buildings,  and  levees,  which  cut  otf  tht^  lines  of 
sight  between  the  consecutive  ])(»ints.  For  this  reason  it  be<ranie  wecessary  often  t<» 
carry  azimuth  for  long  distances,  but  gen^^ally  the  coordinates  could  be  checked  at 
points  sulhcicntly  close  to  insure  good  results. 

The  atmosjdjeric  conditions  were  often  unfavorable  for  observing  angles,  and  it 
often  became  necessary  to  locate  tertiary  tiags  in  uu favorable  ])o»!»itious,  such  as  on 
mud  bars,  tojjs  of  logs,  stumps,  docks,  or  buildings,  and  for  theso  reasons  the  tri- 
angles did  not  always  close  with  as  much  accuracy  as  could  have  betm  desired,  but  as 
thecountiy  was  Hat  it  was  i)racticable  to  measure  frequent  tertiary  bases,  an<l  it  was 
considered  more  economical  and  produ<'tive  of  better  results  to  devote  less  time  to 
the  determination  of  angles  and  give  more  attention  to  the  measurement  of  tertiary 
bases  than  is  usual  in  work  of  this  kind. 

The  50-meter  steel  tape,  with  which  the  jKirty  was  prcjvided,  i)roved  very  service- 
able for  this  work  and  was  brought  int(>  almost  daily  use  during  the  whole  progress 
of  the  work.  Hesitb's  the  regular  tertiary  bases  so  measured  tlHjre  were  check  dis- 
tances chained  with  a  20-meter  chain,  using  ordinary  chaining  pins,  but  in  the  soft, 
wet  ground  of  the  region  these  determinations  did  not  prove  very  satisfactory  andiu 
almost  all  instances  wi^Wi  us<hI  for  checks  «)nly.  In  a  table  which,  is  ai>pended  hereto, 
giving  results  of  checks  on  tertiary  triangnlation,  distances  of  this  character  are 
explained  in  a  footnote  .is  being  used  for  cheeks  only,  as  such  detenninaticnis  were 
used  to  detect  mistakes  in  computations  or  other  i)art8  of  the  work,  bnt  did  not  enter 
the  computations  and  thereby  alfect  tiie  general  n'sults  of  the  work.  As  an  illustra- 
tion of  the  inexa<;tne8S  of  ordinary  chaining  I  have  appended  a  small  table  showing 
the  results  of  measurements  of  the  same  lines  by  tape  and  by  chain.  These  measure- 
ments by  ta])e  and  by  ehaiTi  were  made  by  ditiV-rent  parties,  but  on  the  same  day. 
The  metwurenients  by  tape  w<'re  nuide  with  much  «-are,  a  s]»ring  balance  was  used  to 
insure  uniform  tension,  ami  the  extremit  les  of  ea<li  tji]Mi  length  were  marked  by  a  tack 
driven  in  tlie  to])of  u  .stake  set  for  the  jiurposc  Tlu^  ni:uking  of  the  chain  lengths 
was  by  (udinary  ('hainiiig  jiins.  and  no  more-  ihan  «)rdiii:iry  aivv  was  taken  in  the 
work,  as  the  «lctcrniinatioiis  were  intended  only  for  «']ie<*k  «)n  tlie  work  of  the  ta]ie. 
'Die  gn»nn«l  on  noarls  all  of  tlicsc  lines  was  soft,  hut  did  not  «li(ler  materially  in  that 
rcs])ect  l'n>m  nio.st  of  the  ground  on  whiilj  tin-  (^liain  was  used  during  the  general 
progress  of  ihe  woik.  11  is,  therefore,  probable  that  nianv  of  the  iliscropaucies  shown 
i)ctween  nieasureuients  by  chain  and  by  conii>ut<'d  distances,  wITh'Ii  were  based  gen- 
erally on  tape  nieasurcnicnts,  wwr  due  to  inaccuracies  of  chaining  rather  than  ti> 
defects  in  the  tertiary  Irianiiulat ion. 

As  the  ultimate  olijed  of  the.  tertiary  woik  was  to  det«'nnine  the  correct  geo- 
gra])hical  ]>ositions  of  the  vari(»us  liench  niai  Ks.  ])<'rlia|iM  a  better  test  of  the  a<;curacy 
of  the  work  is  shown  by  the  ai»])cndiMl  table,  giving  the  discrepancies  btttween  the 
tertiary  and  secondary  ctM'irdinaics  in  i  he  several  runs  from  one  secomlary  station 
to  an<>ther. 

besides  the  permanent  bench  niark^.  a  number  of  consjucuons  objects  have  been 
located,  and  nearlv  all  the  inl<rm»(liate  teriiarv  imint^  have  be«*n  mark<.'d  bv  stakes 
jind  their  positions  de>^cribed.  so  that  many  of  iln-m  will  be  available  lor  connection 
for  one  or  two  years. 

Tliei-f  were,  all  toi^ether.  TOL'  tertiary  lrian;;lcs  u^ed  dniing  the  season's  work. 

livmh  inarl.s.  In  view  of  the  hnk  ot"  permanemM'  thai  has  aften<led  many  of  the 
bench  marks  of  foi  nier  yeais,  I  liavi-  endeavored  to  kec|i  >teadily  and  prominently  in 
vi«-w  the  importanci*  of  seleciinir  i>erjnanent  jiosifion*-;  ibr  tin' marks  which  we  have 
otabli'-hcil.  I'or  this  jmrpnstr  they  liase  as  otTcn  as  ]>racti(able  been  placed  by  the 
sidi'S  of  roadways  :ind  laud  line<  and  as  mu(  h  as  possiMe  out  of  way  of  cultivation 
and  ]»rol»able  imi»iovcm<'nis.  Where  theylia\e  Imm-m  put  on  plantations  or  <»ther 
]»rivate  grounds  they  ha\e  in  irnt^f  ea^-eoi  lu-eii  so  ]d. iced  with  the  know  ItMlge  and 
<'on'i<'nt  oj"  the  owners  or  oeriipant^.  and  \\'i\'\  ilie  understanding  that  they  wer») 
]»la<'ed  there  as  permanent  and  %  alual'le  ni.irks  ot'  pul»lie  s'lr*.  •'>  s.  'rhe\  ha\eal80 
iieen  plaeed  with  a  vi<'W  to  bcin^  u-e.l  ;i<  poinK  of  huaiinn  as  w<-ll  as  of  elevation, 
and  with  this  object  in  view  they  ha\e  been  I»)eat<il,  as  ha<  been  stated,  by  triangu- 
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Intinn.  and,  IjoshIcjc,  linve  be«n  occiipird  and  i>niiiUn<;s  havfi  hocu  tnkfi)  to  various  per- 
iiKiiieut  2iiid  conspiciionH  objeft-H  in  Hi;>;ht.  (.>  User  vat  ions  ho  tiikcn  will  not  only  fur- 
nish efltM'tiv4'  means  of  recovering  thc])oinl8  Iicrcaftcr^  hut  will  Kupply  a/Jnnith  lines 
for  use  in  future  Hurvoys. 

Full  descriptions  and  sketchrs  havo  hoen  niado,  and  it  is  1ic]icy<Ml  that  in  most  cases 
these  ])oints  may  he  recovored  many  years  henoe,  oven  if  the  surtace  marks  shall 
have  been  n-moved. 

On  the  extreme  lower  river  some  difli<*nlty  was  exp«'rl<'nn'.d  in  ]dantinp^thc  bench 
marks,  owin}^  to  the  eloso  proximity  of  tiie  water  to  tlir  siinace  of  the  ground,  and 
it  often  became  ne(;essary  to  1)ail  watiT  eoutiiniou.sly  from  tin'  holes  whilt;  the  work 
was  bein^  done.  In  these  cases  thv.  tiles  were  well  ranniu^d  d(»wi>.  and  if  is  believed 
that  they  are  as  stable  as  any  objeets  in  those  localities.  Two  bench  marks  ]daeed  in 
Wet  j^round  at  Fort  Jackson  on  the  way  down  He<'nie<l  liot  to  have  settled  percepti- 
bly in  the  two  weeks  that  I'lapsi'd  before  our  return  ti»  that   jdace. 

It  is  a  question,  h«»wcver,  in  my  mind  wheth«'r  any  objeit  in  the  vii-inity  of  the 
Tasiies  renuiins  ]iermanently  at  the  same  elevation — a  i|Uestiou  that  will  ]iei-ha]is 
not  be  delinirely  settled  until  preeise  levels  shall  have  been  i-arried  di>wn  ay;ain 
from  above,  after  a  Ia]ise  of  yeais. 
A  table  is  ^iven  below  showinjir  number  and  kind  of  beiieh  marks  (>stab1ished. 
Pnche  hrt'ls. — Two  i)reeise-level  beiich  marks  were  establi>he<l  at  the  head  (»f  the 
Pa:ves  and  connection  was  nuule  with  the  IJ.  ,S.  Kn^incers'  beneh  mark  and  two 
gauges.    PYom  that  place  precise  levels  were  carried  on  the  ri«j:ht  bank  to  Fort 
JacKHOTi  and  thence  on  the  left  bank  to  \ew  Orleans,  wlicre  they  w<*re  conne<'te«l 
^ith  the  P.  IJ.  M's  of  l^K-l,  back  of  the  city,  and  carried  to  the  C'o'aHt  Survey  astro- 
nomical jiost  in  Lafayette  »Sc[uare.     Much  less  dilbculty  was  experien<-cd  on  the  wet 
grtmudof  the  extreme  lower  rivt-r  than  was  antieipated,  a  Vnw  having  been  clear«'<l 
out  throuffh  the  timber,  Avhore  the  roots  of  trees  served  as  turning  points  and  th<; 
niiifonii  utmosplu'rie  conditions  seemed  to  largely  C(un]M.'nsate  for  the  <Hni«'ultyor 
loveliiig  over  the  soft  ground. 

AiisiKtant  Enjjineer  Pai;j;o,  who  was  placed  in  general  charge  of  precise  levels,  will 
Biake  a  report  on  the  results  and  metlit  ds  oi  that  work. 
Very  respectfully,  your  obedient  servant, 

A.  T.  MoiMiow, 
Aiftiibluiit  JCiii/invcr, 
Capt.  Caul  F.  Palfrky, 

Cor^8  of  EngintcrSf  U.  S,  A, 


■'^^^'^f^hoH'ing  numher  and  cliarafier  of  jurnninnif  Inicli  wayl'/t  rftfahlinliriJ  hrfwcfn  Vov- 
^^^dftmi'iUCf  I.a.f  and  Ihv  Head  of  ihv  J^ibscs,  during  the  ^>/7;*/rt«a  of  the  aurveii  of  Ihc 
^'^^hr  of  lSO;i  and  1S:j:l 

I^wlinary  bench  marks  of  tile  and  pipe 1!»8 

[^''■oiidary  triangulation  stations  used  as  ordinary  Ixneli  marks b 

'^*ntT  marks  used  as  «»nlinary  )>eneh  marks -1 

Total  ordinarv  bench  marks l?os 

J^<'i8o  licnch  marks  of  tile  and  i>ipe Wl 

J'"l»p<M-  bolt  jipM-ise  bench  n»arks J» 

jrjuiiary  bench  marks  used  as  precise  Ik  ii<h  marks L*S 

^"'vr  iiiarkii  used  as  precipe  bench  marks 7 

Total  precise  bench  marks 70 

Total  bench  marks  of  all  classes -5G 
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Table  $howing  diecrepancie$  helween  tape  and  chain  measurementB, 


Stations. 


Measured 
with  tape. 


'i*to  A127... 
&  129  to  A  131 


^  131  to  <|» 
q«  to  A  133 
*|^  to  A  139  . . 
A  139  to  A  141 

A141  to  A  1« 1,370.12 

A  143  to '1' 1,472.64 

«pto  A2» 1,100.00 


Metern. 

80(1. 00 
1, 4&0. 05 
1.  G40.il 

980. 12 
1. 062. 07 
1, 500. 12 


Measnrcd 
with  chain. 


Metert. 

709.84 
1.449.36 
1, 640. 21 

980.00 
1,061.50 
1,499.20 
1.369.30 
1,471.80 
1,099.55 


Discrep- 
ancy. 


MtUrit. 
—.22 
—.69 
+.10 
—.12 
—.57 
—.92 
—.82 
—.74 
—.45 


Charac- 
ter of 
ground. 


Soft.. 

. . .  .do 

Hard 

Soft.. 

do 

do 

do 

do 

do 


I 


Proportion- 
ate discrop* 
anuien. 


1  in 
1  in 
1  in 


ill 
in 


1  in 


1 
1 
1 


in 
in 
in 


8.637 
2, 101 
10,402 
8.168 
1.803 
l,6:a 
1,671 
1,9SL 
2,444 


Discrepancies  between  tertiary  and  secondary  coordinates,  Donaldson ville,  La.,  to  Head  of 

Passes. 


From  station. 


To  station. 


;  Wehro 

f  ot.  V  smes  .•••••••••.< 

)  St  Emma 

''""&::■.■.::::::•.::: 

White  KoAO 

St.Joliu 

Tiescrve 

iKilsna 

^iBois  lilanc 

^  Company  Canal 

iLee 

lOrleans 

'Magnolia 

iScandale 

I  Concessions 

Do 

Bmhtud 

(Jesuit 

(Bayhi 

jStRosalie 

©J^pptTliase 

(White 

KOoanatine 

■North 

>H.P.Light 


ra 


Donalflon 

St.  Michoors  Church. 

College 

Homestead 

JoUy 

Chauf 

Reserve 

Konnd- house 

Becnar 

Avondale 

City  Park 

St  Maurice 

Battle  ground 

Orange  Grove 

...do 

Scarsdide 

Cedar 

Jesuit 

Bayhi 

StKosalio 

Woodland 

Union 

White 

Grand  Prairie 

Buras  Church 

Taylor 

North 


Numher 
oftri- 
angles. 


6 

4 
7 
8 
5 

10 

7 

12 

12 

3 

7 

5 

5 

2 

18 

6 

11 

8 

8 

15 

22 

18 

18 

21 

2 

42 

3 


Distance. 


Miles. 
2.2 
1.8 
4.7 
4.2 
5.1 
2.4 
3.9 
5.6 
4.5 
2.1 
1.4 
2.5 
1.9 
1.6 
4.9 
2.3 
3.0 
1.4 
2.4 
4.8 
9.5 
5.6 
7.5 
8.3 
0.7 
18.6 
4.2 


Discrep- 
ancy in 
latitude. 

Discrep- 
ancy in 
longi- 
tude. 

Meters. 

MeUrt. 

0.8 

0.2 

0.7 

0.6 

1.0 

0.0 

1.6 

0.0 

0.9 

1.3 

1.5 

0.3 

1.1 

0.4 

0.2 

0.0 

0.8 

0.1 

1.0 

0.1 

1.1 

0.8 

0.3 

0.2 

0.0 

0.2 

0.4 

0.5 

0.7 

1.6 

0.3 

1.1 

0.5 

0.5 

0.6 

0.3 

0.1 

0.2 

0.4 

0.5 

3.9 

1.3 

0.6 

0.1 

1.1 

1.6 

0.5 

0.5 

0.8 

0.1 

1.8 

1.4 

0.3 

0.5 

Propor- 
tional dis* 
crepancy. 


4,317 

3, 133 

7,520 

4,188 

5,100 

2. 500 

5, 200 

11,800 

9.000 

3,  300 

1,640 

11,110 

15, 200 

4,000 

4, 3(}0 

3, 345 

8,910 

3,700 

19.200 

12.U00 

3.700 

14,030 

0, 320 

19, 000 

1,400 

12,940 

12, 200 
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Office  Mibsissiiti  Rivkr  Ch.mnission, 

St.  Louis,  Man  iO,  m 

Jort  SB  fnllona  on  the  preciae  leTellnu-  opnriilia^ 
New  Orleans. 
Hu  a  line  of  precise  levelH  from  Ihn  ;! 
bench  111 srkH  at  the  Head  of  PaBSPs  to  New  Orleana,  and  there  runn 
l>ench  marks  odtabliahed  by  the  CFtrnmiitmon  when  tiin  Irno  of  i<ii  < 
txom  Biloii  to  Carrollton  In  18GJ;  Hie  work  to  bedoneby  twu  rnl.i 
eijnipped  in  the  usual  mnnner,  mid  the  necossary  furce  tobe  qixjirL 
fi.  Patrol,  Assistant  Engineer  A.  T.  Morrow  in  clinrga,  who  at.  llio  a; 
make  &  certain  survey  between  Head  of  the  Passes  and  New  Orlcaiia. 

1  left  St.  Lonin  for'New  Orleans  January  II,  1893,  and  reached  the  Falrol  ftt  Km 
uemlle.  La.,  Jsnoary  12,  in  company  with  AssistftTit  K.  J.  Thomns,  Rrrntiler  W.  I 
WiUiams,  and  Roilmen  Joseph  Sueolisn  and  H.  U.  Conrodt.  The  n 
.nieii  went  nssignod  from  Mr.  Morrow's  force  on  the  Patrol,  Avlm  I. 
ahont  completed  his  work  toh'ewOTlennn,  working  soiilhwArd  fi^r  ' 

After  the  necessary  preparation  the /'<i(i-o(  proceeded  from  Ni'u  ■ 
ttry  17  and  arrived  at  Fort  Jankaouthe  snme  evenins,  whore  elii.'  "ii- 
winds  till  the  ujoming  of  Jsnuary  20.  The  Head  of  Pussfs  wivb  tf  i 
noon  and  the  ref^ilar  seldwork  began  tbaro  Che  stinie  evi^niug.  The 
plDted  to  ft^w  Orlonns  and  ull  conuuotions  made  on  March  IB,  1893,  uud  tm  ttte  181 
lu  company  with  Mr,  Thomiis,  1  returned  to  8t.  Louis,  BnhHequont  to  this  timelj 
TliomoH  and  mysi-lf  liuve  been  engaged  in  making  the  uCHve  reduction  of  til*  ■ 
•on's  notes.  W'lule  the  Patrol  was  lying  at  Fort  Jackson  a  uertaiu  benoh  m»x'~ 
the  vitriHed  clay  and  iron-pipe  pattern  was  eBtablished  there  and  connections  n 
with  it.  Thin  is  roferred  t«  hereafter  and  is  designated  in  the  tabulated  r 
"Experimental  851." 

Tho  levuliug  force  ounsisted  of  two  field  patties  organized  the  same  aa  her^tufbl 
on  this  kind  of  work,  nud  cooiprised  for  one  party :  .lames  A.  I'aige,  lereler;  ■ 
Wheeler,  recorder;  tworodmen:  twO  tent  andnmbreUa  men.    For  the  other  n 
E.  J.  ThomaH,  leveltr;  W.  S.  Williams,  recorder;  two  Tudnien;  two  lent  aaS. 
Urellamen;  making  twelve  men  in  oil. 

The  methods  in  the  field  operaiions  were  abont  the  eanie  as  have  been  In  n 
tofore  on  this  class  of  work.  All  lines  were  duplicated  in  a  direction  OOD' 
tliat  of  the  first  line  run. 

Each  observer  duplicated  hia  own  work. 

The  telescope  was  made  level  as  indicnted  by  the  level  vial  when  the  rod  w 
The  order  of  the  back  and  fore  sigbt  was  alternated  ut  the  sncces^ve  instr 
stations. 

Both  foot  plates  and  pins  were  used  for  rod  supports. 

ITie  route  of  the  level  line  was  from  tlie  gange  at  the  head  of  Sooth  P8M  w«a 
nciosB  the  head  of  Southwest  Pans  ti>  the  west  bonk;  Ibcnce  northward  alin: 
west  bauk  of  the  river  to  Fort  Jackson;  theuce  across  thi:  river  to  Fort  St,PbiL., 
the  east  hank ;  thence  northward  along  the  eaet  lionk  of  the  river  to  New  Otiu 
where  conneotinna  were  made  with  U.  S.  P.  B.  Me.  2  and3anil  B.M.  CityStOM,  "B 
way  Ilonac." 

"niMe  three  bench  marks  were  in  the  line  of  precise  levels  e 
Commission  between  itiloxi  and  Cftrrolltiin  in  iSlA. 

U.  S.  P.  h.  Ms.  2  and  3  were  also  connected  with  the  line  of  precise  levols  ItM 
Mobile  and  Cnrrollton,  executed  hy  the  U.  S.  Coast  and  Geodetit:  Siirvnj  In  If 

Forreforenra  to  tlioso  bench  marks  see  report  of  the  Mitiaisaippi  HivprCom 
for  1883,  p.  128,  also  Appendix  e  V.  8.  Coast  and  Goodetio  Surv<>y  }t.'u.„-t  tni- 

From   (he  Hood  of  Passes   to   the  Jump,  a  distanen  of  II4   im: 
Uie  surface  of  the  ground  lareltMlover  woe  fW>niSto  SO  inches  ;ii<i 
baiik  here  on  the  west  eide  has  a  fringe  of  timber  and  bonvy  n 
composed  of  vegetable  mold  and  arlvordepogitof  very  fine  niatiir  1.1  ,  ■  ' 

in  this  part  of  the  MiasisBippi  Valley  contains  little  or  no  sand.  U  iii>; 
are  well  and  in  general  preaonts  poor  oomiitions  for  pmcisolevelinuptu 
ever,  abont  80  per  oeut  of  the  turning  point*  ou  this  strntoii  nonMstai 
trees  sjid  stumps  and  the  results  are  satisfaotory.  l''roiu  the  Janip  U 
the  levels  follow  the  levee  and  wagon  roiiil  all  too  way  and  It  woe  gt. 
work  over.     Other  conditions  iuwdcnlul  to  the  work  were  l«lertthly  tiv«ir3.„ 

Srincioal  trouble  during  the  first  part  «f  the  auuHim  was  the  prevnlMiro  Dpfnga.  *. 
ifllculty  did  n«t  arise  liuni  interruption  of  work  exactly,  bat  frotu  lh«  vt( 
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nofbot  vrlrulfl,     If  ttiafog  wns  liiflit  work  wonlil  Le  iii  ]>nigroga  and  a  h<it 
Afpannm:  'vi.nia  L.j-.r.u.tly  al><u>r1>  ilin  tne  ituil  rli^iip'.- tLo  lomiHsrutur"  novi-rnl 
""  ii'i  ■■hnii^ntUo  r«I>i>ctii>n   vtiry  BuJilculy,     Grunt  an-te 

..!.  nn  iiitruiDRiit  eUtion  ivf^ra  lakim  uutler  •iiDtlar 

'    jcaMislin'l  were  of  tlie  piittj>n>  lieiutiirore  u«oil  hy 

_,  ^lilba  biirlofl  111  tlingroiincl  wlihnroi.(iM  boltU'wied 

lich  in  ant  un  iron  pipe  *  loM  \ang  anil  projt>ctJDg  trvia  B  to 

leof  tUugrcmui).     they  were  iwit  ubnut  X  tnitraapiU't  atui 

Pautfltn  frotii  the  rivbr.    Tliis,  iu  view  of  tlie  fact  that  then  Lh 

ifciH  t«Kiun  du«  tu  cuviiig  bunlcH,  uud  also  tliut  a  ilry  nnU  •olid 

Ub  miitka.  wiM  oul.v  fuiind  ueuc  tlm  river  froal. 

h  tMrk*  wbich  wt^re  hIho  ontalitinbM  durint;  tlio  pTO^cMi  of 

tltaiiiopattvra  u«  the  urruiau  lelVl^I  beuchmarkit,  w urn Mt •  bout 

"f  tivK-  diHtauoe.     A  P.  B,  M.  wua  set  iipproximntiTl}-  mldwny 

'"''  it'iiut  1}  milMi  >part. 

'  "<l  Jiiii!  ''(iiim<ri>^il  nilh 
>i'  L'hiii^kiug  Lhti  work): 


ill  viiiiuuaiitrut'tureii) 8 

la  levels) 8 

TsarveyB) 8 


m 

'liililti  liim-iiMiion  of  the  ttahilityof  lienoli  marks  BstabliMhoil 

■  ■  ■'■  ttie  afmnturi'  in  »  defirt,  morn  ar  l>'it»,  of  all 
:!>riBe  eatMliIUheil  id  tliv  iinTiirHl  riii'h. 
"II  nppourH  t<i  1)0  the  best  yet  ilevixeil  vb^n 
..  IhB  passibilltieB  tbut  at  sumo  future  tiuie 
,u:,y  hi  rolovelod,  with  a  view  of  iavestignt^ 
Ml  u  or  elevntion  iif  that  p»rt  of  the  MisaiH' 
<i;i.'  tit  hiuich  luurkn  dncs  ocniir  thnt  it  will 
\ew  Orlcnna.  This  would  he  thowippoRi- 
it  imd  tht!  dMTcasinff  eliivatlon  Btmvo  the 
iiiiirliB  wuuldthua  vitluln  tlin  oorapitriflun  of 
...  _  .  \ui-  nf  jirori.-f  k'vi'In  run  ut  some  ftatnve  period.    In  fuel,  it 

d  to  wrou^'  QoarliiBicniB  ultiigctliet.     Miuiy  of  the  procitie  benrh  iiinrki 
il  no  this  aurvcj  were  set  in  aul't  mud  even  when  tho  biut  locations  wore 
.,.    Thsv  wen  nlwiiys  wellriimuiudduwn  and  tlio  earth  well  filled  in  bofore 
't  ntinnrvfld  to. 

J  .launnrj'  18  «  bonoli  mnrk  wuh  set  at  Fort  .lackBon.  aboat  18  inches  beneath  tho 
'  "of  the  uronnd.  It  whs  well  rnuimed  down  in  tbo  niud  and  water  and  then 
wted  witJi  a  reliable  bench  mark  on  a  tree  ntar  by.    Tho  earth  was  tboa  filled 


■  of  Vehruary  S  and  5  were  hardly  those  exjipiilud.     However,  this  is  all 
^^  it  Euoq,  but  the  uxpeiiiiiunl  uovvrml  a  period  uf  only  eigbtoen  days. 
If^wgHt  of  Ihf  bunub  mark  und  ilsartia  it  is  Kenerully  snpposed  thai 
^Ttlieinqvcineut  liikes  place  sLurtlj  after  buing  sot — say,  the  hrat  thirty 

Ml  «oii]il  he  inti'rt'Htitig  to  coniparo  the  results  now  obtained  with  those  of  a  simi- 
^lbe«r  IvtvIb  mn  uvi^r  tho  siunej^ruund  ut  aume  future  lime. 

''^JI>.  — Th'.'  iJTi;i]  ri'ilrif'iloii  hiu  beeu  Funipart'd  with  the  field  compntations,  and 

'  Mil  of  th<-  wires  and  the  ini'linntbin  of  the  level  vial 

1  II,  til"  i:i..-"  ill  \-  Fi-li.  of  back  or  IVir.^  niKlile  bi-twe.in  cmistii^ntlVB Iwruih 
It  the  muu  of  these  wtrrectiuns  for  tioliiuiatjuii,  iucliiiatiim,  and  plvoturor 
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amounted  to  one-teuth  of  a  millimeter  or  more  on  any  stretch  the  correction 
a])plle(l  in  the  office  reduction.  In  the  entire  line  there  were  nine  cases  where  t 
corrections  changed  the  tinal  elevation  of  a  hench  mark  hy  0. 1  of  a  millimet 
more.  The  greateiit  accumulated  amount  due  to  these  corrections  was  at  the  ei 
the  se<ison  and  amounted  to  -f^.T  millimeters ;  that  is,  if  no  corrections  had 
applied  for  adjustment  errors  the  elevation  of  the  last  hench  mark  would 
heen  seven-tenths  of  a  millimeter  leits  than  the  one  now  given. 

These  results  show  that  the  methods  in  use  on  this  work  render  the  adjust] 
errors  of  very  little  importance.  The  limit  of  discrepancy  hetween  two  linej! 
hetween  hench  marks  was  3'""*  i/2K,  K  heing  the  distance  between  bench  mar 
kilometers. 

From  the  gauge  at  the  head  of  South  Pass  to  the  bench  mark  at  MetairieCem< 
New  Orleans  was  a  distance  of:  Mainline  164.270  kilos,  equal  102.09  miles; 
linos  17.705  kilos,  equal  11.00  miles;  total  181.975  kilos,  equal  113.09  miles, 
probable  error  of  the  determination  of  the  final  bench  mark  was  8.9  millime 
This  gave  a  computed  probable  error  per  kilometer  for  the  entire  line  of  0.69  e 
meters. 

An  inspection  of  the  results  show  a  gradual  divergence  of  the  two  lines.    The 
amount  at  New  Orleans  being  65.5  millimeters.    This  has  no  effect  on  the  res 
however,  except  to  make  the  computed  probable  error  somewhat  too  lar^e. 

When  two  lines  were  run  between  bench  marks,  if  they  agreed  within  the 
scribed  limits  they  were  taken  for  the  result  for  that  stretch. 

No  extra  lines  were  run  for  the  purpose  of  reducing  the  probable  error.  T 
were  two  stretches  run  three  times  due  to  error  in  recording  the  notes,  the  1 
and  fore  sight  being  transposed. 

Two  stretches  were  run  four  times  due  to  error  in  the  field  computations, 
lectiug  these  cases  we  have  the  following  summary  from  the  tabulated  results : 


Lines  mn  fonr  times 
LiD08  ran  two  times 

Total 


No.  of 
stretches. 


7 
145 


152 


Kilo 
meters. 


6.708 
157.502 


164. 270 


Per 

ofl 

In 


Disrropancies  oxcooding  n"*""  V*JK ' 

I)iHcroi>an<'iC8  within  Ji"""  i  'JK ' 

Discropancies  within  2"""  i''2K : 

DiscrepancieH  withiu  1"""  V2K ' 

Total 


No.  of 
stretches. 

Kflo- 
meters. 

7 

20 
54 
C5 

6.708 
2().484 
58.  S49 
69. 229 

152 

164. 270 

Per 

ofl 

U: 


ThfTo  wore  three  river  crossiiifi^s  mado  by  the  reciproeal  method  and  the  result 
an  reliabh'  aa  those  on  othe>r  parts  of  the  line;  tlie  lirst  was  at  the  head  of  So 
w<'st  i'ass  ])etween  TB.Ma.  2  and  3.  'i'he  seeond  was  across  the  ,)nnii»  ])etwcen  T] 
LM  A  and  21 15,  and  the  third  atForts  Jackson  and  St.  Phillii)  across  tJieriver  bet^ 
TI5M8.  62  and  63. 

'J'ho  following  are  the  instrumental  constants: 


Date. 


I  lCorro< 

Taluo  in      in  in 
Hooondn.    rat*t«T 

Wt't 


liCvol  Xo.  2,  t<'lrBC(»])o  collar,  evoend  lamer Jan.   10,  l«o:» 

Do '. A|ir.    rt.  \SXi 

Adopted  vii\iu\  Jwn.  19  to  Vrh.  lo.  1S'.»:{ 

Adopted  valin-.  Feb.  11  to  Mar.  15.  1^9:5 i 

l^evel  No.  5,  telescope  collar,  eye  end  larjror T.-in.   1I».  1S'»:{ 

Level  Xo.  5.  te]<'se<»|>e  c<dlar,  evo  end  smaller A pr.    «,  ISt'.'J 

Adoj)ted  value.  .lau.  19  t^»  Feh.lO.  isoa ' 

Adojjted  value.  PVb.  11  to  .Mar.  If),  1893 : 

Levi'l  vial,  "Fauth.'  one  division Ian.    19,1803  | 

Adopted  valu(!  lor  the  weason i 

Levj'l  vial  Kern  No.  5.  one  division,  Jan.  19, 1S9:{ ■ 

A<loi)tcd  value  for  the  season 


3.39 
0.00 


2.01 


3.03 

i'.'u 


— ( 
( 


— ( 
— ( 
+< 
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Level  No.  2,  Stadia  interval:  From  January  19  to  Fi-lirnury  19,  1893,  4.2K6  Diilli. 
meters  intercepted  on  rod  equal  1  meter;  from  Fobrnary  20  to  Muroh  15,  liS93,  4.224 
millimeters  intercepted  on  rod  equal  1  meter. 

Level  No.  5,  Stadia  interval :  For  the  entire  season,  5.026  millimotcrs  intercepted 
on  rod  equal  1  meter. 

Rod  lOy  corrections  for  A  — 55.3  mtllinictcTS. 
Roil  13,  corrections  for  A  —  55.3  millimeters. 
Koil  18,  corrections  for  A  —  55.8  millimeters. 
Rod  19,  corrections  for  A  —  55.8  millimeters. 

Ko  rod  correction  has  been  applied  as  the  range  in  elevation  of  the  bench  marks  is 
M)  small  the  correction  can  be  neglected.  The  rods  have  brcu  taken  at  standard 
li'ngths. 

In  the  tabulation  of  results  the  reductions  have  been  made  from  the  bench  mark, 
City  Stone  '*  Halfway  House"  at  Metairie  Cemetery,  New  OrlrauM,  to  tht*  j^an>;e  at  the 
ht^d  of  South  Pass!  This  bench  mark  is  the  starting  ])oint,  and  its  tdevation  is 
that  given  in  the  report  of  the  Mississippi  River  Comuiissiou  for  1883,  p.  129,  being 
7.%70  meters  reft'rr«.>d  to  the  Cairo  datum  jdane. 

Cohtmn  1  gives  the  consecutive  hench  marks  in  the  order  in  which  the  various 
eleTations  were  deduced. 

Column  2  gives  the  distance  of  any  bench  mark  under  consideration  from  the  start- 
ing lK>int. 

Column  3  gives  the  direction  which  the  lines  were  run,  N.  being  north  and  S.  being 
■onth. 

Column  4  gives  the  diflVrcnce  in  elevation  between  the  bench  marks  named  in 
column  1;  also  the  mean  difference. 

Column  5  gives  the  residuals  found  by  subtracting  each  result  from  the  mean 
r«mh. 

Column  6  gives  the  probable  error  in  the  result  for  each  stretch. 

Column  7  gives  the  probable  error  in  the  result  for  eatdi  pernianont  bench  mark, 
▼hen  rcterrred  to  the  lirst  bench  mark  or  starting  ]»uiut. 

Column  8  gives  the  elevation  of  the  second  bench  mark  named  in  column  1. 

Column  9  gives  the  same  data  as  column  8,  but  reduced  to  feet. 

Column  10  indicates  the  observer,  P.  being  for  Paige,  T.  for  Thomas,  and  \V.  for 
Williams. 

In  compnting  the  probable  error  per  kilometer  (giving  0.09""")  the  theoretical 
Ottnniption  is  tliat  the  various  stretches  are  1  kilometer  in  length  each.  The  aver- 
H'*leii^'th  of  the  stretches  is  1,074  meters. 

In  reference  to  the  three  bench  marks  in  New  Orleans  which  were  in  the  line  of 
PWoise  levels  of  1882  and  which  were  conuect«;d  with  thi.s  Survcv  (1S9:^). 

I'or  B.  M.  City  Stone  "  Halfway  House ''  at  Mctairie  Ccuuttery  and  U.  Sl  P.  B.  M.  2  at 
St.  Johns  Bavoii,  the  two  results  for  1882  and  I893ditrer  by  0.7  mill i met «•!■«,  but  from 
}"8.r.B.M.2  to  U.  S.  P.  h.  M.3  at  the  Fair  grounds  the  results  dilfer  by  8.2  millime- 
Y^-  This  indicates  that  U.  S.  P.  B.  M.  3  has  settled  about  8  millinHters,  if  the  other 
two  hench  marks  have  remained  as  they  were  in  1882. 

^•S.p. U.  M.3  is  in  a  brick  column  4  feet  square  and  ab<mt  9  feet  high.  It  was 
^j^^kd  about  25  years  ago  or  14  years  previous  to  the  time  P.  B.  M.  3  wasestablishtd. 
•An  iuRpection  of  the  three  bench  marks  would  lead  one  to  regard  them  all  eijually 
whuhle.  Nothing  could  be  learned  as  to  the  depth  of  foundation  for  this  brick 
column. 

^  ARhefore  stated,  the  reductions  start  with  the  1882  elevation  of  B.  M.  City  Stone 
«alfway  House  "  at  Metairic  Cemetery,  as  this  was  thought  larferable  to  an'a<ljubt- 
niwitof  all  the  elevations  of  the  three  bench  marks. 

Asuistant  Thomases  duties  in  the  Held  were  much  interfered  with  by  bad  health. 
1  ^nsider  him  a  careful  and  skillful  observer  on  this  kind  of  work. 
«»pectfully  submitted. 

Jamks  a.  Paige, 
AnvUtant  Engineer. 
Capt.  Carl  F.  Palfhey, 

Corpi  of  Engineer$f  U.  8.  A,,  Secretary. 
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Hesulta  of  ^ecise  leveling,  New  OrJcanSy  La.,  io  South  Pass,  La,,  January  IS,  1893,  to 

March  16,  1895, 

By  Assifltant  Engineers  Ja«.  A.  Paige  and  E.  3,  Thomu. 

[In  these  reductions  the  valae  of  1  meter  is  3. 2808693  foet.] 


Bench  marks. 


Zero  of  South  Pass  Gniis;o  ., 

3. 5  f(H)t  mark  on  gauge ■ 

3. 5  foot  mark  on  gauge  to  T. 

a3«    if!**  t    X*a««*a««*«««*aa***«' 


T.  B.  M.  1  to  B.  M.  in  Light- 
house  


T.  B.M.I  toP.B.M 


T.B.M.ltoP.B.M.lA. 


T.  B.  M.  1  to  4-foot  mark  on 
old  gauge 


Zero  of  old  gauge 

It.  M.  in  l.ighthuuBe  to  P.  B. 
AI.2 


T.  B.M.I  toT.  r..M.2. 


T.B.M.2toT.B.M.3, 


T.B.M.3toT.B.M.4. 


T.B.M.4toT.j;.M.5 


Distance. 


T.B.M.5tor.B  M.3 


Km. 
O.UOO 
0.000 

0.144 


0. 157 


0.190 


0.100 


IMrec- 
tiou. 


N. 
S. 


Mean. 


N. 
S. 


Mean. 


0.190 


S. 


Mean. 


N. 
S. 


Mean. 


S. 


Mean. 


0.1R5 


S 


Differ- 
ence of 
elevation. 


V. 


Meter*.      Mm.     Mm. 


+  1.0668 

-f  0. 1240 
+0. 1247 


+  0.4 
—  0.8 


-fO- 1244 


+1.1232     +0.2 
+1.1227     —0.3 


+  1.1234 


—0.  f)073     —  0. 3 
—0.5078     +0.3 


—0.5076  I 


+0.6972  1  +  0.2 
+0.6975  '  —  0.1 


+0.6074  i 


+0.0638 
+0.0645 


+  0.4 
—  0.3 


+0.0642 


—1.2192 

—0.1140  ' 
—0.1123 


+  0.8 
—  0.9 


!  Mean.'  —0.1132 


0.209 


1.010 


X 

s 

Mean . 


S 

N. 


+0.  ()1>45 
-t  0.0942 


—  0.1 
+  0.2 


Moan 


-+0.(1944  ; 

-fO.  li:{7~' 
+0^1440 


-i  0.1 2S8  ,  —  0.8 


S I   4  0.0315  j 

Moan.!   -iO.1271!     +0.8 


+  0.  12.M) 


N -0.4K7:{ 

S — 0.  4ft9o 


Mean.  I  —0.4884 


2.940  ■  N -Lo.  lm:5:j 

.   S -'  0.  L'ltlK 

N  i  1  (MJ(i5;« 

6 '  +0.'J'i47  i 


Mean.      ■  0.2043  .. 


2.  001 


S 


0.  'J."..'..-) 


—  1.1 
+  1.1 


-4  1.2 

—0.3 
— 0.  s 
—0.2 


+  0.1 
-  0.1 


0.2 


0.2 


B. 


Mm. 


Elevation  above 
Cairo  da  turn. 


Metert. 
5.8292 
6.8960 


7.0204 


0.3 


0.2 


0.1 


0.2 


0.3 


0.2 


8.1438 


6.5128 


7. 7178 


FtH. 

10.125 
22.625 


23.033 


26.719 


t 
I 

O 


21.868 


25.321 


7.0846 
6.8654 


23.244 
19.244 


0. C       0. 7 


T. 
T. 


T. 
T. 


P. 
P. 


P. 
P. 


P. 
P. 


8.  0300     26.  347  1 


0.1 


7. 1148 


23.343 


P. 


P. 


P. 

;    T. 


P. 

T. 


0.6  i. 


7.  2428 


23.763 


0.7  '.... 

6.7r»U 

1 



22.  160 

1 

i ' 

T. 
T. 


T. 

^-    i 
T.    1 


Mean 


0.  2r)ri4 


O.y    6.9589     22.831 


T. 


0.1 


0.9 


6.7035     21.903 


APPENDIX  T  Y — REFOET  OV  UlflSISSIPPI  RIVKR  COMMISSION.     3025 


w  radacUoo*  tba  vmlaa  of  1 1 


BeDcb  mark*. 

DiitaDM. 

T. 

jfiii. 

It. 

Kl.-vi,il„ 

s:;;;:- 

1 

T.B.M.StoP.B.M3A...- 

Km. 
2.U(II 

1»7 

S.SM 

•.878 
i.BTB 
8.008 

).B8fi 

N 

S 

+(i.Biafl 

J,,,,,.. 

FMt. 

T.B.K.5loT.B.M,0 

^-L'"^,- 

±1:: 

0,1       0,0        7.'.'i)i-i 

-"■-■■'=■ 

1;. 

!■: 

pi 
p. 

1;. 

t: 

rt +u.u;uB 

y 1  +o,aM" 

T.B.U.BtoT.B.M.7 

D.O    7,l.a07 

1 

=,,« 

1.2    '       7.27«l 

1 

.,,« 

T.B.M.TtoT,B.M.g 

MeHD, 

Uean- 

N. ... 

MHO 

Ueon. 

S 

s 

Ueon. 

N 

Mcu. 

+0,2124 

-" 

T.B.V.BloBH.1»A 

+ulliW5 

0,1    '      7.Sii«:i 

■tu.a 

;:»■ 

?r.B.M.atoT.B.M-B 

4  0.1fM 

■^oTjiw 

+0,1188 

+i:i 

0.2      1,7        7.M.M 

•■'1 "■" 

■"" 

T.B.M.»taT.D.M,IO 

+0.1189 

+o,iw(i 
-o."ii^u' 

-0.10TJ 
— 0.1U72 
■+0.7ifflll 

T.B.1LI0K.T.B.M.11.... 

0.7    T.ffJlil 

r.\.aM 

+«!i 

—O.i 

+0-1 

-0:2 

-1.8 

0.2' 7.i8:.» 

,.:.. 

T. 

■I', 
■r. 

T, 

■1'. 
■f, 

'!■. 
T. 

1:: 

T.B,M.lltoP.B,M.4A... 

0.1  j     I.BJ       B.T7HT 

T.RM.UtoT.B.JI.12 

Ulu.i  -<  D.TIMS 
N j"+ll,l(!ra" 

Muan-i  4U.IWM 

N fTo.i«53 

a +0.W17 

N l"^P,"lH4ii 

S 1  -(l.uii«l 

lltaa-'  -0.11Wa 

"■'   '■«    '■«""' 

-"""' 

T.B-K.l!feiT.B.«.I3 

T.B.M.13taT-B.M.H... 

7,;i;u7 

i 

T.>.V.UtoI.B.H.lS.-. 

s: 

i.a  

1 

,.==„ 

^1.  »:^i 

|^-.-^;« 

^, 



,..., 

13, »! 
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[In  Uiou  nductions  the  caluo  of  1 . 


C.  I).  M,  ISIuT.  B.M.  10. 


T.  B.  U,  mioT.B.  M.  n. 


T.  B.M.  17  to  P.  B.  M.S.. 


r.IJ.M.lTloP.B.U.B 


T.  B.  M.  ITloT.  B.  M.  IB. 


T.  B.M.  IBM  T.  B.M.  IB. 


T.  B.M.  Ifl  In  T.B.I 


T.E.M.aotoT.B.  M.E 


[■- B,  !l[.  :e  to  P,  B.M  (iA,.l 


T.  H.  M.  Jl;  to  T.  B.M.  2 


T.  B.M.IltuT,  B.M.Oj 


n  M.SIAtoT.B.M.^lB. 


[CHS. 

-fu.i5aa 

feim. 

+o.aiei 

f 

iS:^!S 

I«m. 

-0.8131 

-1-0.M5M 
+0.3Bja 

l™. 

+0.:i95a 

-l-o.nn? 
Taisia 

Icu. 

+l^.  i6(M 

-D-3-1I 

JtBn- 

-0.3210 

(.... 

— o.iwai 

loon. 

-0.07:11 

+0.5ltlil 
+0.511K 

'"•'" 

-aX'C. 

,™, 
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(Ib  tlwMTaduflUaiK  the  tbIuc  of  1  mater  I*  a.jneen  fact.] 
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Meaultd  of  prectae  leveling,  Keto  OrUanSj  Xa.,  to  South  Pass,  La.,  January  IS,  1893,  to 

March  15,  1893 — ContiDued. 

[In  these  redactions  Hie  Talne  of  1  meter  is  3.2808003  feet.] 
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[In  thsH  nilaclluDS  Uw  value  of  1  mater  ia  3.:f8l>SI»3  titt.} 
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[In  thoM  nduotioiu  th«  tiIim  of  1 
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[Id  thne  nductionii  Ibu  raliio  uf  1  luMr  la  3.-.>«IW<»  tn^t.] 
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pn  tlUH  redDsUoDt  ttao  value  of 
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EIu  thtM  radoetkni  the  nloe  at  1  melu  U  a.  OOatDi  Rwt.] 
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[Xi  theae  ndoaUooB  Ilw  ntne  of  1 : 
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[b  Otta  radnelioiii  tin  Tilna  of  I  DiBlar  it 
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[In  thcM  roductiDDi  tbe  vtloe  of  1  muter  ii  S.iSOfiam  ftet.) 
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RemlU  of  precise  leveling,  Neto  Orleans,  La,,  to  South  Pass,  La.,  January  IS,  1S9S,  to 

March  15,  i^'P^— Continued. 

[In  these  reductions  the  value  of  1  meter  is  3. 2dU80d3  feet.] 
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uaniisu  of  ■  vltrlUed  tll«  IB  iDchu  b;  ISlBvbcabyl  luobeii,  la  ^e  cenWr  of  vIik'Ij  i.  -'.M  vFri-li-ilJ^ 
Willi  l«d  ■  l.ineb  oDppct  bolt,  tha  anper  god  beli.e  ■bant  fiuabvitb  tb*  HI')"' 
Sarnmuding  the  bolt  on  tha  aar/au  or  tbe  tile  1>  th«lnaFrJpClr>B.  "Ulanlesfi.iii  f 
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pipeujd  (■  riBtfiwd  tberetowith  broDMholM.    ThaalevUlan  ofiiietop  attUf  mp  ij>uli>i>  il 
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j.a_.j 1,.  .^  i,.j„i,  ...-  -.-,Bboild]Bea_aBd^inaaoiiiT  at — • 


afaP.B.M.,bntla  n 


lathi 


groun 


e  eaiabUahed  to  abtaiD  oc 


iTatlon  la  aa  well  detonillnAd  W  th 
uU  wd  aplkea  io  Tvula  oT  tK 
mparlBana  of  remilta  about  oi 


svatj  kilomeii 

S.  8.  Bngineers'gaiiBeia  a  Tertical  board  range  faatened  to  foundation  pMt  of  IkwH 
»e  on  weat  side  at  hend  of  Sunth  Pass,  La.,  And  110  meters  nortlteutWArd  ftoq 
Head  of  Pasaea  Li^ht-HiiusB. 

Elevation  of  zero,  5.8292  meters.     IS.135  feet. 

Olil  (fADfie  ia  th.a  remajos  of  a  vertical  boanl  gauge,  atanding  about  100  n 

fh>ni  edge  of  water  and  50  nietera  north veattvard  trota  the  Head  of  PtMSes  Ligbd 
IIoiiBe  and  abont  15  nietera  neat  of  fence  on  west  aide  of  li^bt-honae  f  ard.     Ho  '  ~ 
could  be  obtained  relative  to  when  tbis  gange  waa  establiahed  and  nudecvi- 
direction  it  was  maintained.    Jndging  from  its  location  and  condition  It  bu  1) 
abandoned  many  yeara. 

Elevation  of  zero,  5.8654  mel«r8.    19.244  feet. 

Bencb  mark  in  Head  of  Passes  Ligbt-iloaae  is  a  -f~  i 
corner  of  Head  of  Passes  Light-I^inae  foundation. 
furthest  ea«t  and  abont  1  meter  above  groaud. 

Elevation,  8.1438  meters.    26.719  feet. 

P.  B.  M.  1  Is  the  top  of  copper  bolt  leaded  vertically  in  a  vitrified  clay  <ilah  In  juoni 
And  inrraounted  by  an  iron  pipe.    It  is  I  meter  from  er-'-  ' '~  '■■ ' — 


h  fence  in  tho  noMbwoi 


the  northwest  corner  of  the 
Elevation,  6.61^^  meters. 
P.B.M.1  A  Is  top  of  cap 
Elevation,  7.7n«  meters.    25.! 
P.  B.  M  2.  is  the  '      " 

brick  oil  house  about  'M)  meters . 


over  P.  B.  U.  1,  described  above. 


sixteenth  ei 


le  of  bricks  above  the  ground  and  is  marked  tl 


Elevatlnn.  8.030e  metera.    26.S4T  feet 
P.  B.  M.  3  is  top  of  rapper  bolt  i»  vitrlGed  clav  slab  in  CTound  on  west  batik,  ftbo 
too  meten  book  from  river,  about  2,300  metera  aWve  tbe  Head  of  PauM  L%kt-a 


Kr.GO'''  W.Ki  nrntAT*  fmni  ^  t)ouuvaii  No.V.     It  bSi*«  uivUin  from  »  14'IdcIi  tilaied 

.i(i.^(tmmt,tet*.    fll.993reet. 
I  P.  B.  M.3  A  U  top  oroapootopufpipenTMP.  B.  M.3,iIp»orihod*bovD. 

Wlfi  ineteri.    25.927  feet. 

1  <.[,■  Lp  in  enat  root  of  &  ll-jnch  wUlow  tree,  5A  niutom  from  P.  B.  U.  S. 
.■   .         T2.S31  f«et. 

lit  in  vitrified  olay  « In b  in  Kroniiil ;  is  on  went  bank,Jn*t 
jivrora  from  river.     AiimiitLH  nail  iliMtniK^ca  froni  tli*  B.  ~ 
.    ^.'3' 11"  — l,*!(l.(J3iiiittere!  tf'SUubitfstiliiminiv.aJT'' 
,     .^ north,  17!F  17' 11 '-*a,n3a.S3«n!t«iii  to Fog-beU lower. 


feet. 


1  BlM.  i)*.^  is  top  of  cap  on  top  of  nipt 
I' ElBTkUon,  T.3SS1  ni«lAra.    2i.a<t3  leet. 


i.  M.  'I*,  dMcrltwd  aboTB. 


I  T.  B.U.Sin  nail  in  u  fonr-prriuend  wiUow  tr«e,S  met«M  from  II.  M.  *)<. 

I  KlevfttMin,  T.20H3  motera.    23.660  feet. 

BP.  8. 11.4  is  top  of  copper  Imlt  in  vltrlflnd  elay  slab  in  grnnntl  on  weHt  linnk  ahotil 
totiteaiidilUof  Cubllt^  Croviwaii  and  GO  metcTB  bnfik'Oom  rivw.     ThHie  is  n  1:1- 
hviltow  H  meters  north i«e«t  of  tbe  Il.M.imd  anothur  l2-iuoh  willow  12  oieterH 
It  which  contoinM  T.  B,  M.  IL 

I  Elt-vatMin.  e.7787  meters.    22.240  feet. 

I  P.  It.H.4  A  i«  top  of  cap  on  hot  of  pipeovrrP.fi.M.i,  ilescrlbnl  abovo. 

I  Eli>%-atioii.  T.9S07  mvtera.     S6.U4  fent, 

{T.B.U.  U  ijinailin  root  of  a  12-uioh  willow  tree  12  meterssoutUcuat  of  P.B.M.4, 
ribeil  abuvtt. 

^  EieraUou,  7.1859  met^ra.    23.576  leet. 

T.  B.  H.  li  {■  nail  in  east  root  of  a  24-inch  willow  treesonth  50^  woHt ;  30  meters  from 

lovBt'ion,  7.3211  meters.    24.029  feet. 
T.  It.  M.  5  U  top  of  copper  bolt  in  rltrifled  clBpsIabin  gronnd  on  went  bank.     Is 
■  P.  L.  Sireekerti'  orange  )|rrov«  and  U  17  meters  northward  from  Streckerta'  bonse 
mi  mMiray  lietween  two  oraD)|>e  trees.    It  aboat  4  miles  below  the  jump. 
I  KlavUion,  6.7491  meters.     22.143  feet. 

I F.  B.  H.  5  A  IN  ton  of  cap  ou  top  uf  pipe  over  P.  B.  M.  5,  duscribed  above. 
1  RlevHlfiin,  7.9ST8  iiieters.    26.106  feet. 

I T.  B.  K.  IT  i*  null  in  12  inch  willow  tree  ahoat  6  meters  from  P.  B.  M.  5. 
I  KiaTHdiin,  T.r><>:^5  metiire.    24.812  feet. 

!_  i',  II.  M.<i  IS  tip|.  lit  cojiper  bolt  in  vitrified  clay  slab  in  groond  on  weal,  bank  about 
-     <   Mtv  tlienitop.     Is  18  meters  from  therlverinanopaD  £eld.    Azimatli 
nil-,  130°  38' 21", 
;  meters.     21.533  feet. 

op  of  capoD  top  of  pipe  over  P.  B.  M,  6,  described  above. 
.,   ..,;_'l  meters.    25,493  feet. 
T.  h.  .M.22  Li  c^iil  inrootoflS-incb  wiUow  tree,  47  meters  from  P-  B.  M.  6. 
1    Ekratlon,  7.4997  meters.     24,606  feet. 

.    T.  B.  M.  24  is  a  spike  in  east  side  of  the  middle  one  of  three  willows  24  inches  iu 
~i>et*r  and  17  meters  south  of  the  old  Uaited  States  cnstJim-boiiBe  at  the  Jump. 

l-vadon,  7.7383  meters.    25,388  feet. 
K.U.  >f>  is  top  of  copper  bolt  in  vitrified-clay  ilab  in  Kronndon  west  hank,  abniit 
lOO  tD«  tern  above  the  Jump,  53  meters  ftom  tht  Tropical  Fruit  Company's  store  and  4S 
^t«n  from  Levy's  store.     It  is  respectivetv  16  and  13  metrsrs  from  two  blazed  wil- 

IiOKtw^  ToB.M.'J»22I°46'56";  1,059.06 meters,    Totowerat  Jiimp,312>^  U'OO". 
gWilion,  7.0386  meters.     33,093  feet. 
°:>''l*  A  is  top  of  cap  on  top  of  pipe  over  B,  M.^',  described  above. 
*JBv»tiou,  8.2435  meters.    27,016  fret. 
■>  uw '^'''  *"  ^P  of  copper  holt  in  vitrificd-clay  slab  in  cround  on  west  hank  abont 
•FACiioti-rB  above  the  Jamp  and  on  laud  of  Pierre  Leon  Bnr.ks,     It  is  7met«TB  back 
^  '*"*■.  (D  m«ters  f^om  river,  and  17  meters  towards  river  from  Burns'  house. 
g"*»cior>,  «.7020  meters.    31,988  feet. 
^;  "■  M.  7  A  is  top  of  onp  on  top  of  pipe  over  P.  B.  M.  7,  desoribeil  above, 
^'Witian,  7.!»047  motera.    26,934  feet. 
aW     ''' ''"  '*  """  '""'^^  ^'^^  of  aZ4-inoh  sycamore  tree,  13  motera  from  river  and 
BBnnt  ^  Qini^r*  ODJit  of  a  graveyard  and  2^  miles  above  the  Jump. 
J»*«ioi,,  7.1222  meters.    24,361  feet. 
Ti*  t?'  ^-  "  '*  ^l'  "^  oopper  holt  in  vitrified-clay  slab  iu  gronnd  on  west  liank  on 
r^'*>I)ot*  land.   Is  on  southern  slope  of  loveo,  und  is  IJOmrtcrs  south  of  an  lli-inch 
■^Iniktoij,    Is  947  meters  above  house  aow  ououpiod  hy  Pierre  A.  Jaiintutea.     It  Iv 
•>?*' ^  Bile.  HlH>ve  Ihl  Jump, 
'^ttion,  6.9572  meters.    22.826  foot. 


IT  p.  M.  9,  described  above. 

abont  5  meters  in  froDt  Of  U 
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P.  R.  H.  8  A  ia  top  of  cap  on  top  of  pipe,  over  P.  B.  M.8,  deBcribed  nbovo. 

Eluvatiou,  8.1630  inet«rB.    2e.7T8  feet. 

T.  B.  M.  31  U  apike  in  norlJi  root  of  an  iS-lnrh  willow 
marked  with  a  triangular  blaie,  knd  IT  meters  ubove  P.  E 

Elevation,  7.3830  meters.    24.25.'i  t'eot. 

B.  M.  *}"  is  top  of  oopper  bolt  in  vitrifled-clny  nlab  in  gronnd  on  ictiat  bunk,  !> 
meters  back  of  levee,  13  meters  below  wire  fenos  aronud  iiruDge  gnivo,  la  10  moteil 
lioni  an  8-incb  tree  and  5  meters  from  a  10-inch  liai^k berry  tree,  both  bliued,  a. 
about  2t  miles  below  Fort  Jnckann. 

Elevation,  6.TSGS  motors.    22.861  feet. 

B.  M.  '1*  A  la  top  of  owp  on  ton  of  pipe,  over  B.  M  >}",  described  abov«. 

Elevation,  7.08M  inot«rB.    26.192  feet. 

P.  B.M.  9  is  top  of  copper  bolt  in  vitritied-clay  slab  in  (rronud  on  6.  fihoenbet' 
Iftnd  on  wMt  bank,  abunt  li  milns  below  Fort  Jackson.  It  is  O^f  meterti  froa. 
npper  bonndary  of  Shoenberger's  land  and  6  meters  back  of  levee.  Is  a  meten  & 
an  orange  tree,  and  is  54  metors  from  Shoenborger's  bouse. 

Elevation,  6.8381  mateis.    23.763  feet. 

P.  B.  H.  9  A  is  top  of  oap  on  top  of  pipe  o- 

Elevation,  8.1431  mPters.    26.7I3feot. 

T.  B.  M.  68  is  nail  in  crotcb  of  I24ach  a; 
■bout  12  meters  &om  P.  B.  M.  9. 

Elevation,  8.0700  meters.    30.477  feet. 

P.  B.M.  10  is  avettipal  copper  bolt  in  tha  granite  block  fonningthebTldiJow.^. 
the  west  abntment  of  the  brlUKO  croasing  the  moat  at  Foit  Jackson.     It  te  3  ftu^atl 

U^8.  ■ 
from  the  lower  flange  of  the  iron  stringer  of  the  bridge,  and  is  marked  llna; 

1 

Elevation,  T.538G  meters.    34.733  feet. 

Fort  Jackson  gauge  is  a  vertiual  post  gauge  abont  50  meters  above  tho  old  hoe 
bailding  nt  Fort  Jackson. 

Elevation  hi  zero,  5.8700  meters.     19.258  feot. 

B.  M.  "A"  is  upper  siirfane  of  shfp  spike  driven  horUnntnll.v  in  brick  chlmae)'  M 
npper  or  west  end  of  bnilding  known  its  Orduanre  SerRoant's  dwelling.  I*  in  w( 
face  of  chimney,  about  10  inohes  above  the  ground,  nnil  in  soeniid  t!«urso  below  tl 
weather  boardinii.    A  X  Ib  cut  in  brick  juit  under  tho  spike. 

Elevation,  7.8475  meters.    26.747  feet. 

T.  B.  H.  6t  ia  ipikc  in  sonth  rnnt  of  12-bioh  willow  on  old  levee  lietwet 
and  river  and  about  400  meters  above  Fort  .)»ckson. 

Elevation,  7.7107  meters.    25.298  feet. 

Eiperlniental  B.M.  iatop  of  copper  bolt  in  vitrified  clay  slab  iu  Rroutid  abont  ll 
ineten  above  Fort  Jackaon  and  36  uoters  back  of  the  lovne.  There  19  a  2-tn«li  I 
$-iuoh  scantling  set  over  tli«  B.  M.  and  projeota  uboot  18  inches  above  ihe  ki 

Elevation,  6.6444  meters.    31.799  feet. 

B.  M.  ^'  is  top  of  oopper  bolt  in  vitrilleil-olay  slab  in  ground  on  enet  bank, 
in  the  bend  of  levee  surroundinK  Fort  St.  Philip  military'  reservation  and  in  a 
100  motors  below  the  fort.  Ia  109  mtters  from  the  rivtvr.  To  oionnmuut  90V'^ 
comer  of  reservation  321°  06'  45"— 50.43  mettra.  To  flag  Btnff  Fort  St.  PW; 
06'  10"— 350.4  meters.       ' 

Elevation,  7.1520  meters.    23.466  feet. 

P.  B.  H.  11  is  on  top  of  monnment  marking  the  sontheast  comer  of  tlie  ' 
-tFortet.  Phillip.     The  B.  M.  is  the  point  in  the  nbtnut  a: 
ibD  two  grooves  cnt  on  the  surface  of  the  ttuiw.    Tho  mon 
beat*  the  inaoriptiou: 


Elevation,  7.8718  met*re.    25.826  feet. 

P.  B.  M.  12  is  a  horizontal  copper  bolt  in  the  KranitefacinBoftho  portal  oi.  _ 
hand  aide  of  powder  magaiitne  No.  5,  at  Fort  fit.  Philip,    la  43  iuoUea  aboW^t 
eoncrete  psvini;  at  the  entrance  of  magazine. 

Elevation,  8.2399  metera.    27.034  feeb 
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P.  B.  H.  IS  is  top  of  copper  bolt  in  vitrified- clay  slab  in  gronnd  on  east  bank.  Is 
on  end  of  old  levee  running  back  to  swamp  on  land  of  Patrick  Callahan  1  mile 
above  Fort  St.  Philip.  It  is  40  meters  from  Callahan's  house  and  49  meters  firom  an 
old  stable  on  the  river  side  of  main  levee.  Is  abont  6  meters  inside  of  main  levee 
and  7U  meters  from  the  river.    To  @  Taylor  33^  06'  18''.    1248.14  meters. 

Elevation,  7.9498  meters.    24.114  feet. 

P.  B.  M,  13  A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  13,  described  above. 

Elevation,  8.5601  meters.    28.085  feet. 

T.  B.  M.  &S  is  nail  in  18-inch  willow  tree  on  river  side  of  levee  in  front  of  Patrick 
Callahan's  honse,  and  is  about  10  meters  from  P.  B.  M.  13. 

Elevation,  7.4738  meters.    24.521  feet. 

B.  M.  H^  is  top  of  copper  bolt  in  vitrified-claj'  slab  in  ground  on  east  bank.  Is  10 
meters  back  of  levee,  25  meters  from  river,  and  20  meters  above  Mrs.  8.  H.  Butler*s 
atore  and  Neptnne  post-office.    It  is  about  2f  miles  above  Fort  St.  Philip. 

Elevation,  6.9510  meters.    22.805  feet. 

B.  M.  ^A  \  ig  top  of  cap  on  top  of  pipe  over  B.  M.  ^^,  described  a1>ove. 

Elevation,  8.1554  meters.    26.757  feet. 

T.  B.  M.  66  is  nail  in  north  side  of  18-inch  willow  in  center  of  levee,  38  meters  west 
of  Mrs.  Butler's  store,  and  within  20  meters  of  B.  M.  ^S^,  described  above. 

Elevation,  8.2952  meters.    27.215  feet. 

P.  B.  M.  14  is  top  of  copper  bolt  in  vitrified-clay  slab  in  ground  on  east  bank  on 
land  of  Marie  Antoinette  Orandpr<S  Smith.  It  is  70  feet  southwest  of  Mrs.  Smith's 
honse,  and  3  feet  inside  of  road  fence,  and  12  feet  from  a  line  stake  between  Mrs. 
Smith's  and  Herman  Beck's  lands  and  about  3^  miles  above  Fort  St.  Philip. 

Elevation,  6.7551  meters.    22.163  feet. 

P.  B.  M.  14  A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  14,  described  above. 

Elevation,  7.9597  meters.    26.115  feet. 

T.  B.  M.  70  is  nail  in  east  root  of  12-inch  red  elm  on  east  side  of  levee  on  line 
between  lands  of  Mrs.  Smith  and  Mrs.  Brophie,  and  within  80  meters  of  P.  B.  M.  14. 

Elevation,  7.5684  meters.    24.831  feet. 

P.  B.  M.  15  is  to^  of  vertical  copper  bolt  in  west  end  of  second  door  sill  from  east 
end  of  the  old  United  States  customs  and  quarantine  building,  about  5  miles  above 
Fort  St.  Phillip. 

Elevation,  8.0318  meters.    26.851  feet. 

B.  M.  H^  is  top  o^  copx>er  bolt  in  vitrified-clay  slab  in  ground  on  east  bank  on 
land  of  August  Barr^  about  1  mile  above  the  old  United  States  customs  and  quar- 
antine buildings.  It  is  15  meters  southeast  of  Barry's  house  and  10  meters  back  of 
levee,  and  140  meters  from  the  river.  To  Buras  Church,  324^  46'  35",  1,368.7  meters; 
to  B.M.«§S  180  02^  12",  897.9  meters. 

Elevation,  6.9098  meters.    22.670  feet. 

B.  M.  ^P  A  is  top  of  cap  on  top  of  pipe  over  B.  M.  ^}^,  described  above. 

Elevation,  8.1125  meters.    26.016  feet. 

T.  B.  M.  73  is  nail  in  root  of  20-inch  willow  tree  in  lino  of  fence  along  road  about 
1  mile  above  old  United  States  customs  and  quarantine  buildings,  and  about  tK) 
meters  below  B.  M.  '}^. 

Elevation,  7.4196  meters.    24.343  feet. 

P.  B.  M.  16  is  top  of  copper  bolt  in  vitrified-clay  slab  in  ground  on  east  bank  on 
land  of  Antoine  Jones,  about  2f  miles  above  the  old  United  States  customs  and 
qnarantine  buildings.  It  is  43  mct-ers  from  Joues's  house,  and  52  meters  from  school - 
nonse;  is  5  meters  back  of  levee,  and  7  feet  from  a  post  marking  the  line  between 
lands  of  Antoine  Jones  and  Gilbert  Buras.  To  @  Grand  Prairie,  i4«J->  24'  56",  116.27 
meters. 

Elevation,  6.9338  meters.    22.749  feet. 

P.  B.  M.  16  A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  16,  described  above. 

Elevation,  8.1402  meters.    26.707  feet. 

B.  M.  H'  is  top  of  copper  bolt  in  vitrified-clay  slab  in  ground  on  east  bank  on 
land  of  v.  Looeco.  Is  6  meters  back  of  the  levee  and  18  meters  from  Loccco's  houne, 
and  430  meters  below  negro  school  and  church,  and  about  750  meters  below  O.  K. 
red  store. 

Elevation.  6.7210  meters.    22.051  feet. 

B.  M.  *|*  A  is  top  of  cap  on  top  of  pipe  over  B.  M.  *  J*^  described  above. 

Elevation,  7.9266  meters.    26.006  feet. 

P.  B.  M.  17  is  top  of  copper  bolt  in  vitrified-clay  slab  in  ground  on  east  bank.  Is 
in  the  southwest  corner  of  Noel  Buras'  orange  groVe,  1  mot^ir  from  each  fence.  Is  90 
meters  west  of  a  schoolhonse,  and  about  5^  miles  above  the  old  United  States  cus- 
toms and  qnarantine  buildings. 

Elevation,  6.6439  meters.    21.798  feet. 

P.  B.  M.  17  A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  17,  described  above. 

Elevation,  7.8513  meters.    25.759  feet. 


I 
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T.  B.  M.  78  is  nail  in  root  of  lO-inob  willovr,  Just  uiitaMe  of  levoe.uboiit  lOOmetr'nl 

below  bend  in  leveo,  luid  about  13  m<<terB  fVum  P.  B.  M.  IT.  .  ■ 

Elevation,  7.7793  metcra.     25.523  feet.  1 

B.M.f^  It  top  (if  cotipoT  bolt  in  vitrilied-clay  bIhIi  in  gtoanA  on  eut  batik  onM 

land  of  Mefer  Wise,  15  nietere  back  of  road,  und  ubout  50  miifera  above  ferice  corner,  M 

and  abont  ItIS  raHtcra  above  John  Kellej'H  honse  and  itbout  290  meters  below  Iliok*  I 

Elevation.  6.8290  ttietera.    22.106  feet.  1 

B.  Id.  'P  A  is  top  of  (lap  va  top  of  pipe  OTet  B.  H.  *!'  deBcribed  above.  I 

Elevation,  8.03!»  meters.    26.375  feet.  ,    .  ■ 

P.  B.  M.  I'i  is  t«p  of  copper  bolt  in  vitrilieil-claj'  ?lab  in  gniuiirl  on  east  bank,  Al 

motew  in  front  of  J .  Liugoni's  boiiee,  about  80  meters  back  of  levee  and  20  metorsfl 

lima  Harris'  Canal.  fl 

ElevttlioD,  6.6U26  meters.    21.958  feet.  M 

P.  B.M.  18  A  Is  topof  oap  on  top  of  pipe  over  P.  B.M.  18,  desrribed  abova.  ^ 

Elevation,  7.901*  meters.    25.9^-3  feet.  ■ 

B.  H.  ^J*  is  top  of  copper  bolt  in  vitrifled-clay  slab  in  emund  on  east  bank  on  a 

land  of  Berltson  Brotbeni.     Is  abont  18  meters  back  of  point  wbere  old  and  Dovrfl 

levees  nnite.    Is  17  nieteta  below  a  bouse.    Is  105  meters  frnni  tlie  river,  and  OAd 

meters  norlbweat  of  a  3-foot  barkliorrv,  blaaad,  which  stands  outsiile  the  levM.    T^M 

ckntoh  epire,  na°  03'  18",  111.21  meters.  fl 

ElevaUon,  6.6565  n)eters.    22.820  frot.  ■ 

B.U.  H*^'**^?  o'  *^ap  on  top  of  pipe  ovor  B.M.  '9*  tlescribed  above.  ■ 

Elevation,  8.16^  tneten.    26.706  feet.  ■ 

T.  B.  H.  81  is  nail  in  rout  of  21-inch  baekbRrry  tree,  outside  of  levee,  and  BO  niet«ia 

from  B.  M.  «f-  ^1 

Elevation,  8.1167  meters.  .26.630  feet.  ■ 

@  White  is  a  U.  8.  Coast  Sorvey  station  and  is  abont  1,160  inoUrs  abovu  WmI^H 

ohnrob  and  110  meters  from  the  rond  on  river  side.     It  la  iin  iron  screw  pile  ppqt«oBJ 

ing  above  i;ri)iind,  the  top  terniinatiue  in  a  ciist-iroii   cup  lienrini;  the  iusmnstioid 

"  U.  S.  Coast  Survey,  1870,  G  +  P."    Tlie  bench  niarlc  is  tha  higUesl  point  of  thtM 

lottfT  C.  ■ 

Elevation.  8,1307  meters.    26.676  feet.  S 

P.  B.  M.  19  is  top  of  copper  bolt  in  vitriDed-ola]'  slab  in  ground  on  east  bankankuM^I 

of  Wilbant  Landobangb.    Is  1  iiietet  north  of  a  36'iupli  hackberry  tree,  blniMHl.    1)19 

90  meters  north  of  Laudebaugh's  house  and  66  metera  from  levee  and  alioiil  l^iBiltM^ 

above  Wesley  cbnrch.  ^M 

Elevation,  7.6220  meters.    25.007  feet.  ■ 

P.  B.  M.  19  A  is  top  of  cap  oa  top  of  pipe  over  P.  B.  M.  19,  described  aboT».  B 

Elevation,  8.8310  meters.    28.973  J'r-et.  ■ 

T.  B.M.  86  is  nail  innortbrootof  SO-iiicbbnckborrytreeonsonlbBideuf  roadaaAi^l 

S7  metera  from  P.  B.  M.  19.  ■ 

Elevation,  7.8310  meturs.    25.693  feet.  ]■ 

T.  B.  M.  88  is  nail  in  root  of  20-incb  live  oak  150  mntera  sontb  of  sobnol  Louumb^H 

1,800  meters  below  Nestor  laniling.  ^H 

Elevation,  8.3353  meters,  27.317  fuet.  ■ 

P.  B.  M.  20  is  top  of  eopper  bolt  in  vitrified -clay  slab  in  gronnd  15  in«t«ra  hook  vM 

levee  and  lA  meters nortb  of  the  nortbweiit  comer  of  S.  M.  KuHich  &.  Co, 'a  KtoK^ttU 

Nestor  Landing.    It  is  32  meters  south  of  the  center  of  Nustot  Canal.  ^M 

Elevation,  7.053D  meters.    23.142  feet.  I 

P.  B.  M.  20  A  is  top  of  cap  on  top  of  pipe  over  P.  B,  M.  20,  described  abov«.  M 

Elevation,  8.2565  meters.    27.088  feet.  '■ 

T.  B.M.  91  is  nail  in  root  of  36-inch  live-oak  tree  5  meters  en^t  of  levou  and  •boafl 

one-balf  mile  above  Nestor  Canal.  ^M 

Elevation,  8.0981  meters.    26.670  feet.  M 

B.M.  ^''  is  top  of  copper  bolt  in  vitrjtled-elay  slab  in  ground  on  east  hauk  oi^IumH 

of  Mrs-  Cannon.     It  is  118  meters  above  her  house,  1  meter  below  fence  running  l>M)|H 

from  road  behind  Isvee ;  ia  12  maters  from  the  south  com  or  of  E.  J.  Caniioii'a  hsaHl 

and  65  meters  back  from  levae.     It  is  1  feet  north  of  a  li^  tree.    To  B.  M.  >]'  18"  »S 

6111.59  meters.     Tn  Rignud'a  chimnev,  IS'^  23'  35 '.  V 

Elevatiou,  6.8287  meters.    22.101  feet.  ■ 

B.M.  >p  A  is  top  of  cap  on  top  «f  nips  over  B.  M.  >j>  A,  descril>ed  above.  H 

Elevation.  8.0337  meters.     26.358  feet.  fl 

P.  B.  M.  21  is  tO]!  of  copper  bolt  in  vitriSed.olay  slab  in  g;ronnil  on  east  bank  n^| 

Pierre  Cues<('a  laiid,  G  meters  back  lYom  road  fence  and  I  foot  south  of  tbe  til* Uia^| 

fence  between  lands  of  Coas^  and  Henrv  W.  Fox,  and  ubout  l,iiO0  inet'To  ln'tow  tbH 

white  KpisconiU  Church.    To  @  Union,  117'' 00'  19  ",601.22  melers;  t.i  cl.ur-l,  r-~>|B 

apes,  150^  52-  43".  I 

£l«vaUDD,  6.9837  meters.    22.913  feel  I 
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P.  B.  M.  21 A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  21,  described  above. 

Elevation,  8.1895  meters.    26.869  feet. 

®  Union  is  a  U.  S.  Coast  Snrvey  station ;  is  in  an  old  oraiii^re  grove  63  meters 
back  from  road  and  abont 600 meters  below  the  white  Episcopal  church.  Is  an  iron 
screw  pile  projecting  abont  9  inches  above  the  ground,  terminating  in  a  cast-iron 
eap  bearing  the  inscription  U.  S.  Coast  Survey  1870  G-f-P*  The  bench  mark  is  the 
-|-  near  center. 

Elevation,  7.8411  meters.    25.726  feet. 

T.  B.  M.  96  is  nail  in  root  of  30-inch  willow  on  river  side  of  levee,  near  foot  of 
slope  and  abont  30  meters  from  the  white  Episcopal  church. 

Elevation,  8.2678  meters.    27.126  feet. 

B.  M.  'f^  is  top  of  copper  bolt  in  vitrified-clay  slab  in  ground  on  east  bank,  on  line 
between  lands  of  William  Cannon  and  George  Wilson.  It  is  23  metiers  back  of  the 
new  levee  and  119  meters  from  the  river  bank  and  165  uietors  westward  from  George 
Wilson's  house.  To  St.  Patrick's  church,  323'^  09'  31"  j  to  gablo  of  red  house,  295^ 
86'  20". 

Elevation,  6.8962  meters.    22.626  feet. 

B.  M.  H^  A  is  top  of  cap  on  top  of  pipe  over  B.  M.  *-J  ^,  described  above. 

Elevation,  8.1014  meters.    26.580  feet. 

P.  B.  M.  22  is  top  of  copper  bolt  in  vitrified-clay  slab  in  ground  on  cast  bank  on  Dr. 
Herbert*s  land,  145  meters  south  of  his  north  line,  und  on  south  side  of  ditch.  Is  188 
meters  from  the  N.  O.  &  S.  Railway  and  20  meters  east  of  tlie  levee,  and  about  1,300 
meters  above  the  railway  water  t'Uuk  at  Bohemia.    To  tower,  112"^  02'  45". 

Elevation,  7.4.535  meters.    24.454  feet. 

P.  B.  M.  22  A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  22,  described  above. 

Elevation,  8.6(i31  metei  s.    28.422  feet. 

B.  M.  ^}^  is  top  of  copper  bolt  in  vitrified-clay  slab  in  ground  on  east  bank  on  north 
aide  of  plantation  roaii  running  along  north  side  of  Martin  Brothers'  phintatiou.  Is 
32  meters  back  of  levee  and  about  2  miles  below  the  Plaquemine  Parish  court-house. 

Elevation,  6.8636  meters.    22.519  feet. 

B.  M.  ^"  A  is  top  of  cap  on  top  of  pipe  over  B.  M.  ^J^,  described  above. 

Elevation,  8.0723  meters.    26.484  feet. 

P.  B.  M.  23  is  tup  of  copper  bolt  in  vitriiied-clay  slab  in  ground  on  east  bank  in 
Theophile  Hingle's  front  yanl,  6  meters  southeast  <if  house,  25  meters  below  store- 
honse,  and  25  meters  bacK  of  levee,  and  about  1  mile  below  Plaqueniiue  Tarish  court- 
house. To  Magnolia  sngarhouse,  09  21'  41":  to  tower,  359^  14'  31";  to  tank,  354<' 
49^  46". 

Elevation,  7.0461  meters.    23.117  feet. 

P.  B.  M.  23  A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  23,  described  above. 

Elevation,  8.2569  meters.    27.090  feet. 

T.  B.  M.  106  is  nail  in  20-inoh  sycamore  on  river  Hide  of  levee  about  50  meters  from 
Baner's  store  and  1,400  meters  above  the  Plaqnemino  Parish  court-house. 

Elevation^  8.3900  meters.    27.526  feet. 

B.  M.  H**  IS  top  of  copper  l>olt  in  vitritied-clay  slab  in  ground  on  east  bank  between 
lands  of  John  Lafitte  and  B.  Savois,  13  meters  back  oT  the  levee,  1  niet-er  north  of 
row  of  large  willows,  and  in  fence  comer.    Is  375  meters  above  St.  Thomas's  church. 

Elevation,  7.0692  meters.    23.160  feet. 

B.  M.  ^1'  A  is  top  of  cap  on  top  of  pipe  over  B.  M.  H^,  described  above. 

Elevation,  8.2645  meters.    27.115  feet. 

P.  B.  M.  24  is  top  of  vertical  copper  bolt  in  top  of  co])ing  on  lower  side  of  steps  lead- 
ing to  main  entranoe  of  the  Plaquemine  Parish  court-house,  at  Pointe  k  la  llache. 
The  top  of  the  bolt  is  8  millimeters  below  the  concrete  coating. 

Elevation,  9.4711  meters.    31.073  feet. 

P.  B.  M.  25  is  top  of  copper  bolt  in  vitrified-clay  slab  in  ground  on  east  bank  on  Mrs. 
Angnste  Gravolet's  land,  about  3  miles  above  Plaquemine  Parish  court-house.  Is  3 
metem  flrom  a  24-inch  hackberry,  and  163  feet  northward  from  the  north  corner  of 
Mrs.  Gravolet*s  honse,  and  111  meters  from  the  N.  O.  and  S.  Railway. 

Elevation,  6.9384  meters.    22.764  feet. 

P.  B.  M.  25  A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  25,  described  above. 

Elevation,  8.1460  meters.    26.726  feet. 

B.  M.  H'  i^  top  of  copper  bolt  in  vitrified-Aay  slab  in  ground  between  lands  of  Dr. 
Herbert  and  J.  l>o1e.  is  at  end  of  lane  leading  back  from  main  road  and  about  2  feet 
from  fence  comer  on  upper  side  of  lane,  and  about  4^  miles  above  Platiuemine  Parish 
eourt-honse.  To  Celeste  chimney,  321^  23^  37",  1,841.6  meters;  to  Junior  chimney. 
499  68'  42^',  1,286.1  meters. 

Elevation,  7.2885  meters.    23.913  feet. 

B.  M.  ^P  A  is  top  of  cap  on  top  of  pipe  over  B.  M.  ^}',  described  above. 

Elevation,  8. 4983  meters.    27.882  feet. 

P.  B.  M.26  is  top  of  copper  bolt  in  vitrified-clay  slab  in  ground  on  east  bank.  Is 
on  BeUevne  Plantation,  and  24  meters  back  of  levee  and  1  meter  east  of  ditch,  and 
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192A  meters  from  N,  O.  A  8.  Railway,    To  Bdlcvue  S.  H.  Cliinine.v,  111°  11'  lS",Sn 

Elovation.  7.3817  iDBtera.    31.218  fuet. 

P.B.  M.36Aislo]iofciipnn  tiipof  pipe  over  P.  D.M.  36,  dnsoribed  aboT«. 

Elevation, 8.5932  luetera.    3M.ll«)rMt. 

T.B.  M.  lUiaaspiko  in  weat  root  of  Stt-inflh  live  oak,  no  wast  pilge  of  li<rti-n 
giavB.  la  6  meters  liBolc  of  pnstnra  fence  »ud  15  meterB  back  of  levee,  unil  S6&moli 
above  the  old  su^orhoOHe  At  Harlom  plitutation.  Tbis  bench  murk  wu«  wtubUalu 
bj  tbe  luvee  eugiuBers. 

Elavation,  8.1310  mi-tprs.     2(i.*STT  feet. 

B.  M.  *j'  is  top  of  flapper  Wt  ia  Wtrifled-rlay  sliib  in  gronai\  on  e&Btbunki 
Rnrlem  platitiition,  on  south  sida  of  ditch  runuing  aloQK  noi-tJi  nids  of  life-n 

grove;  is  3t(5  meters  above  the  old  Harlem  sagarhouseund  UI  melers  IVom  Ihe 
.and  8.  Bnilwu;.    Two  live  uuk  ^ees  blazed  are  rapectivel;  li)  and  IB  tuctl 
froui  thi>  benoh  mark.    To  Bellevoe  chiiuimy,  299^  35'  02";  1,479,2  ma  tare. 

Elevation  7.M12  meters.    23.111  foet. 

B.  M.  ■li'^  k  is  top  of  (tup  uu  top  of  pipe  over  B.  M.  ^^,  described  abova. 

Elevation,  8,2656  niettun.    27,085  feet. 

P.  B,  M.  2T  is  top  of  coppar  bolt  in  vitrified-clay  slnb  in  Kroiind  on  eaut  batitt 
land  of  E.  U.  MoCaleb,  about  II  miles  above  Harlem  BUKarbonse.  It  I*  75  ni«(i 
buck  of  levee;  is  Ti  meters  northward  Irom  Joshua  (irilBu's  house  and  in  curuer 
■mall  field  beside  ditoh.    To  Wilkinson's  sngarhouae,  !U^  OB'  SI". 

Elevation.  7.2T9G  meters.    23.SB3  feet, 

V.  B.  M.  27  A  in  top  of  cap  on  top  of  pipe  over  P.  B.  H.  27,  described  above. 

Elevation,  8.4876  meters,     27.817  feel. 

T.  B.  M,  120  is  nail  in  root  of  I4-incb  willow  in  front  yurd  and  about  90  Hi«fa 
from  Leopold^  store  And  about  2}  miles  above  Harlem  sagiuhunie. 

Elevation,  8.0162  meters.    26.300  feet. 

B.  M.  *|o  is  top  of  eopp«r  bolt  in  vitritlod-clay  slab  iii  grunnd  on  euit  bank  Ji 
below  I'overty  Point,  14  motors  back  of  base  of  Isvee  on  C,  W,  Johnson's  lanof 
301.5  metora  in  front  of  N.O.Bud  8.Ry.,»n  fence  ponu-r  on  lower  side  of  ditch;  la 
metom  below  a  14-inoh  Hvc-oiik  tree  in  line  of  road  fence.  Tree  is  uenr  tvto  am 
hoQBcs.  To  Wilkinson'*  BURarhonse,  22°  35'  48";  to  St.  Joseph's  CUnrob,  38V* 
*6":  toSt-John's  Church,  273^  6' 20'^'. 
'    ElBvotion,  7,6513  metBrB,    25.103  feet, 

B.  M.  >t'  A  is  top  of  cap  on  top  of  pipe  over  B.  M.  'I*,  described  ahoTo, 

Elevation,  8.8657  meters.    39.034  feet. 

T.  B.  M.  122  is  a  boat  spike  in  root  of3G-in(th  live  oak,  about  70  met«rs  from  nU 
dwelling  at  Mon  Secour's  plantation.     This  B.  H.  was  estabtisbed  by  the  lartM  eu, 

Elevation,  7.5703  meters,    24.837  feet. 

P.  B.  M.  28  is  top  of  copper  boit  in  vitrined-clay  slab  in  gronnd  on  east  babk 
Hon  Seconr's  plaotntion;  is  7  foet  east  of  ditcb  aloin;  roud  and  SSmitora  ftVMin 
corner  of  main  dwelling  and  67  meters  from  the  northwest  corner  of  a  lone  dW« 
IDKlinor  toati  leading  back  to  an^arhoose.     To  union su^arlioiiae,  11^°  15'  SlT'. 

Elevntinn,  6.5423  meters.    21,464  feet. 

P.  B.  M.  28  A  is  top  of  cap  on  top  of  pipe  over  P.  B,  M,,  deMCrlbeil  abnve. 

£Ievntiou,  T.'^OI)  meters.    25.427  feot. 

T.  B.  M.  124  is  nail  in  root  of  S-foot  live  oak 
levee  and  186  utotera  al>ove  St.  Sophia  post-offli 
Ibbed  hj  levee  ongineers. 

Elevation,  6.7449  meters.    28.691  fbet. 

B.  M,*H  u  top  of  copper  bolt  in  vitri6ed-otay  slab  in  gronnd  nn  OMit  bulk 
Honticello  plantation;  u  V>  nieti-rs  from  baso  of  levee  on  lower  side  of  ptant«t| 
road  at  its  interssotion  with  a    -    -     '    -  '  '    •■■  .     -         ■      -  ^.    -......- 

office 


nd,  and  is  144  meters  above  St.  8oiibia 


Elevation,  7.4404  meters.    24,411  feet. 

B.  M.  M*  A  is  top  of  cap  on  top  of  pipe  over  H.  M.  >J',  described  above. 

Elevation,  8,6541  meters,    28,393  feel, 

P.  B.  M.  29  is  top  of  copper  bolt  in  vitriilcd-elny  slub  in  gronnd  on  eaat  bwik 
Pairview  plantation,  in  northwest  comer  of  garden.  In  friint  of  numngcr'a  luniM] 
SO  meters  from  house  and  57  meters  baek  from  leveu. 

Elevation,  6.9680  meters.    22.861  feet. 

P.  B.  H.29A  is  top  of  cap  OD  top  of  pipe  over  P,  B.  5L  29,  deecritx-d  above. 

Elevation,  8.1T46  meters.     26.819  feut, 

B.H.'}*iatop  of  copper  bolt  in  vitri6ed-rlay  slnb  tn  ground  on  BMtbwik 
Belair  plantation,  in  negro  churchyard,  17  metets  from  the  suulLwMt  ooraw  ot  i 
oburcb. 

Elevation,  6.907S  meters,    22.663  feet. 


H.  M.  *H  A  in  top  oronp  an  top  ofnipe  o 
Klvrattan,  8.II3d  isHtels.    26.021  feet. 


r  OP  MissrasTPPi  RrrEH  coMKissioif,    8651 

r  B.M.  *f*,  iloaorDiad  nhovo. 
$  iSHteis.    26.^1  feet. 
T. B.M.  131  U  nmil  in  rnut  ofD-foot  live  oak  liotweeu tore«  and  rowl  ftuil  kbont  000 
BMtcni  txilav  the  main  bnildingi  Bt  F»iuiy  pliuitatiun. 
Kl'vseian.  !*.K128natera.    38.9H  feet. 

P.  B.  M-  '.to  it  if.pof  wippM  bolt  in  vitrifleJ-oluy  ulub  in  groimil  on  oast  bank  on  Fwiny 
1 1  GOO  metan  below  th«  muin  buildings,  in  >  graveYnnl:  ■■  li  faot 

■  IV.  and  sboiit  leOmetera back  from  tbi?leveemL<aBiiTedaloncdttcli. 
■:.~t.,  330°  59'  OS";  t"  fanny  augarhwuKe,  16L°  18'  18". 
.'S  iuBt«ni.    23.700  feet. 
'.  B.  3i.3<)  A  1^  (up  of  cap  on  top  of  piiw  over  P.  B.  M.  30,  described  above. 
i  Elevation,  8.4303  ineUm.    27,659  feet. 

I  ^Berlhou<li«»U.  8.  CoMt  and  Geodetic  Surve.?  fltation,  and  JaB.  H.  i}^;  isKniran- 
Vtvw  pile  i>rt>|*.'vtlug  about  1  foot  above  grouud;    U  on  the  eoet  bnnk  on  tliu  old 
JFooiUsad  plantation,  10  meteia  in  front  of  old  lares  and  101  luuUirt  hniik  fniin  a^w 
Mv«e;  is )1  iDOtora  above  dilch  and  332  Dieteri  &oin  the  New  Orlennn   and  Savannah 
Unaj,  on  land  of  Charlsa  HcKgio,    Tbecnp  on  top  the  iron  post  bears  tbcinacriii- 
'U.  8.  Coatt  and  Geodetic  Survey  1871,  G+F-"    Tbe  hetiuh  mark  la  Ibe  +  in 
ofi^ap.    To  Jeiiiit  Chnroh,  80°  03'  48"j  894.0  meters. 
RUvallon,  8.ffi46  metero.    29.126  fent. 
.    P.  R.  SJ ,  31  in  top  tif  copper  bolt  In  vltriSed-olay  slab  in  ground  on  ewit  bank  on 
Qrrrnwood   pUiiIation;  is  in  the  northeast  comer  of  a  lot  tlO  mntun  abo/a  tlin 
'~  unnef-r'ii  duelling  and  77  motcrs  onat  of  the  N.  O.  nnd  8.  Itailvruy. 
Elevolion,  8.9153  meters.    23.C8S  feet. 

P.  B.  M.  3t  A  In  top  of  cap  on  top  of  pipe  over  P.  B.  M.  31,  deauribed  above. 
>   Etevation.  8.1206  met«ra.    2(I.M3  fe«l. 
T.  B.U.  136  ia  nail  in  root  of  5-fout  live  oak  abont2i^  meters  back  of  I^veo  nnd  about 
'■  below   the  BiiearlionM  on  Pniiuisod  Laud  plnntatioD.    The  bench  murk 
b  abotit  lli  feet  tAitards  uie  river  from  the  tree. 

Elevation.  8.30f>S  meters,    27.249  feet. 
.   B.  U.  I)' is  lop  of  copper  holt  in  vitrifled-da;  slab  in  firound  on  enst  hmik   on 
(ILinwoad  piantution:  is  13  inet«ra  east  of  tbeN.  O.  and  9.  Knilway  on  lower  Bi(It>  of 
lit<h  and  '1  m><tt>i'ii  above  road  rnnning  buck  to  woods  and  about  100  metere  bum  tho 
pain  dwelliiiiE  uii  the  pluntatlou, 
I  KlBvaUon,  7.1223  metera.    23.367  feet. 

1 8.  IC  H*  A  la  tup  of  cap  on  top  of  pipe  over  B.  M.^^,  deaorlbed  above. 
lEhratlon,  8.3283  meters.    37.324  feet. 

"T.  B.  Xt.  137  is  nail  in  fork  of  24-incb  willow  between  levoa  and  river,  about  200 
i^M'b  store.     Bench  murk  ia  about  2  feet  above  ground. 
-"■  meters.     32.016  feet. 

■■■]!  of  copper  bolt  in  vitriGed-cIa;  slab  in  ground  on  nnnt  bank  on 
. :  id  in  HouthweBt  comer  of  William  Homer's  front  yard  and  37 
I.LUtntion  store  and  about  60  meters  from  rivei. 
iTl  uietera.    27.912  feet. 
I  P.  B.  M.  '^'J  A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  33,  deacri bed  above. 
I  KI«*atioa,  9.7184  meters.    31.685  feet. 

(  B.  M-  '("^  i»  top  of  copper  bolt  in  vitriflad-olay  Blnh  in  g^ronnd  on  oast  bank  on 
'   '      '      t.ilion.  on  tho  upper  edge  of  second  ditch  above  Stella  plantntion  and 
I  111  ditch  mnning  paratU'l  to  river.    It  ia  17  meters  above  plantA- 
iH'ters  from  the  N.  O.  nnd  S.  Ry. 
'  I  iueter«.    26.M4  fuet. 

t.ip  uf  cap  on  top  of  pipe  over  B.  M.  f ,  deeoribed  above. 
.Mil  iuet«r».    29.006  feet. 

a  topuf  uopperbott  in  vitrified-cloy  slab  in  gronnd  on  east  bank  on 
Vjplaalation,  about  U  meters  above  the  north  line  of  Soursdnle  plantation; 
'n  b»A  from  tbe  levee  and  ISJ  meters  from  the  N.  O.  and  ».  Uy.  and  145 
sahttUMbaakuf  tlierailwur.  It  isonnlgeuf  ditch  at  junation  of  tiro 
ktvada. 

te.  7.1839  meters.    24.5M  feet. 

bwAiatopofcapon  t«nof  pipe  over  P.  B.  H.  33  degcribed  obove. 
jm,  8.6907  Dietprs.    36.513  feet. 

t^f"  is  tup  of  copper  bolt  in  vitrified-clny  slab  in  ground  on  east  bank  on 

"^■"loiaUon  1  melur  enst  of  fence  along  road,  130  meters  ftoin  N.  O.  nnd  8. 

mt  390  meters  above  Bt,  Clair  augarbouse  uhimuey.    To  Orange  Grove 

1, 271"  33- SO- 'i  to  St.  Clair  augarhuuae,  356"  31' 30";  to  Belle  Chassa 

,  .       ieineters,    2fl.990feet. 

b  Hi.  H*  A  (*  tnn  «f  cap  on  t«p  of  pipe  orur  B.  M.  H't  described  above. 
--     ■'     ,9.4mii»(«rt.    80.961  foot. 
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P.  f).  M.  &1  in  top  of  copper  bolt  in  vitiiQi-d-clny  e\ah  in  ground  oli  Mtat  bitnlt 
Orunee  Grove  pliuibitioa;  is  iu  the  nomtwiigb  corner  of  iaUrsertioa  <•!  iwo  pIiuU 
tivn  ruads  anil  between  roitd  and  ditch,  and  in  137  nctora  liock  froni  biWd  of  iv\ 
moBsured  along  plantation  road.  To  Orangu  Grave  sngarliouse  capolA,  2X°  , 
H"— 751.5  meters. 

Elevation,  7.2232  meters.    23,698  feet. 

P.  B.  M.  34  A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  31,  dcacrilied  aI>ov». 

Elevation.  8.4259  meters.    27 .Mt  feet. 

B.  H.  ^{^  ia  top  of  copper  bolt  in  vitrified- olay  stab  in  ground  on  eaol  builc 
Orange  Grove  plantation;  ia  in  the  northeaat  comer,  wbere  plantation  mod  A 
ditoh  iuteneot«;  ia  267  meters  from  N.  O.  and  S.  liailway  luiil  132  metnra  book 
levee.    To  OraugeOrove  BUgnrhoiiae cupola,  U(P  38'  22"—  9^.5  iiielerH. 

Elevation,  7.3419  meters.    24.098  feet. 

B.  H.  ^  A  is  t4ip  of  cDp  on  top  of  pipe  over  Q.  M.  ■  1^,  dosoiibecl  above. 

ElDvatlon,  &54M  metertt.     2S.M6  feat. 

P.  B.  M.  Xi  is  top  of  co]>por  l>oll  iu  vitrifled-oky  olnb  iu  groiwl  on  east  bknk 
Puydrne  Hull  plaDtnticm;  is  111  meters  bunk  of  tlio  K.  O.  uml  S,  Ruilway^  nt  n  pel 
90  meters  above  the  three-throw  ewitoh  at  Poyilrim  Hull  Junction ;  it  is  8  met* 
weat  of  the  nortlmcst  oonier  of  feueo  surrouodjug  the  pluntutiun  qnartors. 

Elevation,  7.2326  meters.    23.729  feet. 

P.  B.  M.  35  A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  35,  de«ciribed  abure. 

KlavatioD,  S.4M8  BiBters.    27.677  feot, 

B.  M.  »1'  is  top  of  oopper  bolt  in  vitrified- clay  slab  in  ground  on  east  bank  on  t 
old  Repose  plantation;  is  in  the  soutliiVKSt  comer  of  a  pasture  10  meters  baeK  tic 
UieN.  O.und  S.  Kailway;  isonapper  side  of  ditch  running  aluiig  lower  side  ofitU 
tation;  is  197  meters  back  of  leveeand  jnst  baukuf  pliuitation  q^aarters.  TUg-wwi 
oliiinney,  165°  41'  34". 

Elevation,  7.160S  meters.    23.513  feet. 

B,  M.  H*  A  i*  top  of  oap  on  top  of  pipe  over  B.  M.  H'l  described  above. 

Elevation,  8.3710  meters.    27.171  feet. 

T.  B.  M.  161  is  nail  in  root  of  4-foot  peoau  tree,  about  25  met«rB  &du>  negro  ehtu 
and  400  meters  above  the  uoath  of  Lake  Borgue  Canal. 

Elevation,  9.5107  meters.    31.302  feet. 

P.  B.  M.  36  ia  top  of  copper  bolt  in  vitrified-claj  slab  in  ground  on  rast  b&uk 
the  Stoney  pi  station  1  meters  above  ditch  maningback  from  levee  nutl  I  nie[«r  fn 
dftoh  running  parallel  with  railway ;  is  213  'mutera  back  of  N.  0.  ntiil  S.  Kailw 
and  a bont  294)  meters  below  two  small  ne^ro  DhiiroLus.  To  iitoney  sugarhouao  cJli 
jMiy,  1521^  37' 50". 

Elevation,  7.4101  meters.    24.410  feet. 

P.  B.  M.  3G  Aia  topof  capon  top  of  pipe  over  P.  B.  M.  36,  described  abov». 

Elevation,  e.l!427  ineters.    28.356  feet. 

T.  B.  M.  151  isnailiuweet  ruotof36-inoh  live  oak  125  metors  above  eectbD  b«ii 
6  meters  below  railway  and  wagon  roiid  crussiug,  and  68  meters  below  Siuttonltvl 

Elevation,  8.5852  meters.    28.167  feet. 

B.  M.  'y  1b  top  of  coiiprr  bolt  in  vitrifTed-elny  slab  in  ground  on  cnst  bonk 
lower  edge  of  first  ditob  below  iippur  lino  of  Ihn  Duaroas  pTntitution.  In  It)  mat 
buck  of  N.  0.  and  8.  Railway,  and  about  100  lueturs  above  dwolling  and  nbuitl 
met«n  bui-k  of  lovee. 

Elevation,  7.7G02  meters.     25.100  feet. 

B.  H.  'i^  A  is  top  of  eap  on  top  of  pipe  over  B.  M.  '1',  described  above. 

Elevation,  8.B632  raelere.    29.4W  feet. 

P.  B.  M.  37  is  lop  of  copper  bolt  in  vilrifiod-clay  slab  iu  grotiud  on  east  bimk 
land  of  Willis  Kossy.  It  is  SIO  font  below  D.  Duntcrivee'H  bouso.  and  1)  uirtcn  tia 
of  N.  O.  and  6.  Bnilwny  and  on  west  Fide  of  small  ditch.  To  @  bnttlo  gron 
11!H  28'  07",  1,813.3  meters;  to  rctluery  chimney  9P  51'  02". 

Elevation.  8,5S17  meU-».  -28.165  feet. 

P.  B,  U.  37  A  is  top  of  L-ap  nn  top  of  nine  over  P.  B.  M.  ST,  described  abuTn. 

Elevation,  9.7811  meters.    33.100  fret. 

B.  M.  ^i^  is  top  of  copper  belt  iu  vilrifiod'Clny  flub  in  ground  uri  eiwt  btuik 
land  of  Mrs.  Alberdine,  and  at  rear  eud  of  lune.  Is  290  meters  buck  of  Ivivoe.  I* 
fence  corner  57.5  meters  from  the  noriJi  went  corner  of  house  occupjeii  by  I.imialJoi 
3  miles  below  Jackson  Barracks,  New  Orleans,  tu  @  buttle  ground  216^  ft?'  01 
1,712.4  meters. 

Elevation,  8.4110  meters.    27.605  foet. 

B.  M.  'f  A  is  top  of  cap  on  top  of  pipe  over  B,  M.  'i",  ileooribed  above. 

Elevation, lueturs,    feet. 

T.  B.  hi,  162,  is  uHil  iu  root  of  lE-inch  tree  at  inner  base  of  levoe,  nud  6  uot«n  w 
tif  the  east  lino  of  Jacknon  Biirraiks,  New  Orleans. 

EluvaUon,  ILIW-J-J  melera.    3ti.T53&et. 
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P.  B.  M.  38  is  top  of  a  vertical  copper  bolt  in  b.iso  of  the  second  colnmn  on  east 
side  of  the  sally  port  on  inside  of  inolotnire  at  Jackson  Barracks,  Now  Orleans.  The 
letters  U.  8.  P.  B.  M.  are  cut  near  the  bolt. 

Elevation,  9.5194  metiers.    31.282  feet. 

T.  B.  M.  165  is  nail  in  root  of  15-inch  hacklierry  on  south  side  of  St.  Claude  street 
and  40  feet  eastward  from  iuternectiou  of  St.  Claude  and  Elizardi  streets,  New 
Orleans. 

Elevation,  7.4776  meters.    24.533  feet. 

B.  M.  'f*  A  is  top  of  cap  on  top  of  pipe  over  B.  M.  ^J*.  Is  on  east  side  of  For- 
•tal  street  abont  18  inches  from  east  fence  and  is  3-16.2  m(^ter8  northward  from  the 
N.  O.  and  S.  Kailwav,  New  Orleans.  To  J2.  St.  Maurice  325^  58'  55",  1,409.8  meters; 
to  Ursulines  Convent  47«  06'  05''  1.149.7  miters. 

Elevation,  7.7003  meters.    25.264  feet. 

T.  B.  M.  166  is  nail  in  root  of  15-inch  live  oak  6  feet  from  north  side  of  St.  Claude 
street  and  about  50  meters  west  of  Lesse])s  Htreet,  New  Orleans. 

Elevation,  7.3769  meters.    24.203  feet. 

P.  B.  M.  ^  is  top  of  vertical  copper  bolt  in  the  ^anite  doorstep  at  east  entrance 
of  the  Academy  of  the  Holy  Angels,  at  the  northwest  corner  of  Conj^resH  and  Ram- 
part streets,  New  Orleans.  The  bench  mark  is  at  the  (Congress  street  entrance  and  is 
1  inch  from  front  of  step  and  live  iiichoa  from  south  jamb. 

Elevation,  7.7862  meters.    25.546  feet. 

P.  B.  M.  40  is  center  of  horizontal  copper  bolt  in  the  brick  wall  around  the  Church 
of  the  Annunciation,  at  the  northeast  corner  of  Mandeville  and  Mnrais  streetH,  New 
Orleans.  The  bench  mark  is  on  Mandeville  street  and  3.2  meters  north  of  the  north 
line  of  Marais  street.  Is  in  the  center  of  a  buttress  and  in  the  sixteenth  course  of 
bricks  above  the  pavement. 

Elevation,  8.6295  meters.   28.312  feet. 

T.  B.  M.  41  is  top  of  a  vertical  copper  bolt  in  brick  ]}ier  under  Houth  po8t  of  the  elec- 
tric light  tower  at  the  southwest  corner  of  Anthonin  and  Claiborne  ntroet^,  New 
Orleans.  It  is  3  inches  east  of  the  southeast  corner  of  the  iron  bed  plate  and  about 
9  feet  inside  of  the  curb  line  on  the  west  side  of  Anthonia  sti'eet  and  2.7  meters  south 
of  the  southwest  comer  of  Anthonia  and  Claiborne  streets. 

Elevation,  6.5281  meters.    21.418  feet. 

T.  B.  M.  170  is  nail  in  east  root  of  15-inch  oak  tree  on  west  side  of  St.  Bernard  street 
and  75 meters  north  of  Anbrey  street,  New  Orleans. 

Elevation,  6.6166  meters.    21.708  feet. 

T.  B.M.  171  is  nail  in  root  of  12-inch  elm  tree  on  south  side  of  Claiborne  street,  80 
meters  west  of  Esplanade  street  and  52  metiers  east  of  brick  culvert  in  New  Orleans. 

Elevation,  7.6022  meters.    24.942  feet. 

T.  B.  M.  175  is  a  +  out  on  the  iron  bed  plate  supporting  the  southern  post  of  the 
electric-light  tower  at  the  comer  of  Lai)eyrouse  street  and  Geutilly  road.  New 
Orleans. 

Is  marked  thns :  U  +  S,  with  chisel  in  the  iron  Hurfaoc. 

Elevation,  6*9964  meters.    22.954  feet. 

P.  B.  M.42  is  a  -f-  cut  on  top  of  south  end  of  granite  step  of  the  Crescent  City  Rrew- 
inff  Company's  building  at  the  southeast  comer  of  Claiborne  and  Canal  streets,  New 
Orleans;  is  marked  thns:  U.  +  S. 

Elevation,  7.6264  meters.    25.021  feet. 

P.  B.  M.43  is  top  of  a  vertical  copper  bolt  set  in  the  marble  monument  establiHhed 
by  the  U.  8.  Coast  and  Geodetic  Survey  for  an  astroiiouiieal  station  in  Lafayette  Park, 
New  Orleans.    The  top  of  the  bolt  is  Hush  with  the  top  surface  of  the  stone  and  is 

ft.  r.  B.  ^ 

marked  thus:  ^'     /-^ 

O 

Elevation,  10.2066  meters.    33.486  feet. 

U.  8.  P.  B.  M.3,  established  by  the  MiHsiKHippi  River  Commission  in  1882,  is  a  hori- 
lontal  mark  on  end  of  horizontal  co)»per  bolt  in  the  east  fnn^  of  the  middle  brirk 

Ete-post  of  the  Gentilly  gate,  on  east  side  of  the  fair  grounds  at  New  Orle.'ius.    The 
nch  mark  is  in  the  fifth  course  of  bricks  above  the  ground,  and  is  marked  thus : 
U.08. 
Elevation,  7.6658  meters.    25.150  feet. 

U.  8.  P.  B.  M.2,  established  by  the  Mississippi  River  Commission  in  1^2,  is  the  cen- 
ter of  end  of  horizontal  copi>er  bolt  in  the  northwest  face  of  the  southern  wing  of 
the  abutment  at  the  northwest  end  of  the  drawbridge  over  Bayou  St.  John,  on  the 

U.S. 
Esplanade  Ro^,  New  Orleans.    It  is  marked  thus:     0 

P.  B.  M. 
Eleiratton,  9.1586  meters.    30.048  feet. 

B.  M.-— City  stone, "  Halfwav  House  'Ms  a  -f  on  top  surface  of  a  granite  marking- 
■at  tn  gionndy  on  west  side  of  canal,  near  entrance  to  Motairie  Cemetery,  New 
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Dillimet«n  by  20Q  luillimotora  anil  it  in  Ilni 

_ _^   .  (  the  cemett'ry.  anil  U  l.T  mstiirH  frtun  tba 

.  intbern  eod  of  tlw  wnll  forming  the  ceiuelory  cutrsnuu,  mid  ia  41  mctera  boai  tba 
western  end  of  the  bridge  i^roSBing  the  vtinal. 
ElavatiuD,  7^70  metora.    26.204  bot. 


Al'PENUIS  3  B. 

IlKPORT  OP  ASSISTANT  ENGINIIEB  J.    A.    Ol'KKHBOS   ON  LOCATION   A 

St.  Lone,  Mo.,  Decemlw  £G,  1 

8lH:  I  have  tbe  honor  to  Bubmit  the  following  report  on  iuapection  of  Miseiaaijipl 
River  ComiiiiHeion  )i;aage8  made  iu  tlio  montha  uf  hovmiilier  and  Ueoembm,  1893, 

The  steamer  I'atrul,  with  the  topngrnpbical  party  on  board,  reached  St.  Louis 
KoveiubeT  15,  Mid  ah  the  Bteanior  was  assigned  to  work  <iu  the  lower  riyer  from  Lton- 
aldsouville  down,  the  opiMTtiinity  wan  moat  favotable  fnr  a  thoroiiKh  inspoctioii      ' 
xepair  of  tbe  eangee  and  bulletins  on  the  waj  dowii  to  that  point. 

The  party  left  St.  Loaia  on  Noveiubei  17,  aud  en  route  reeatnblished  nil  of  tb* 
saueeH  and  repaired  or  replaced  ull  of  the  bnlletiu  boards  maintuued  by  tho  MisBiO^ 
Bippi  River  Comini^HiDti. 

HowbuntL  inarkawereaotatnevernlatatinns  whore  the  old  otiea  bad  been  destroyed 
or  where  thoy  were  lonnted  too  far  away  from  the  gnnees  for  convpuit'uce.  Then* 
bencliee  were  eatabliabeil  by  lueaua  of  diipHvatu  tinea  of  levels  from  one  or  more  reli- 
able biMielies  in  tbe  vioinily.  This  often  ueceesitated  levelling  over  long  distiuioea, 
but  will  make  ftjture  inspectiona  miicli  eaaier,  Uany  of  tbe  earlier  beni'bea  won 
on  trees,  and  must  of  thoin  have  been  destroyed  by  dei'ay  caused  by  tbe  blazing  i^ 
tbe  tree  fur  the  bench,  or  the  tree  b-ia  fallen  &om  the  force  of  winds  or  cMvinj 

Uoet  of  tbe  gsnges  are  essentially  temporary,  ae  caving  haaks,  drift,  etc.,  makt 

8etmanunt  structures  impracticable,  and  can  only  be  kept  np  by  tbe  vigilance  o! 
lie  observers,  snpplemcnled  by  a  thoroagh  inspecliou  at  high  and  low  water.     Somi. 
of  them  are  alao  tenipomry  Erom  auotber  cause.    Tbe  ahanK<^s  in  tbe  bed  and  bttolta 
of  the  Btraam  preeipitute  a  heavy  CU,  thua  neceu&itatiug  a  chuuge  of  location.    Mor> 
TisBana  and  Mhoona  are  notable  examples.     In  tbe  latter  ease  tbe  gangs  Is  t     ^ 
nearly  2  miles  downstream  from  its  original  Bite.    The  gauge  zero  has  been  kept 
same,  hence  it  is  evident  that  the  relations  between  the  present  readings  and 
earlier  ones  can  only  be  reached  by  tak  ing  Into  oonaideratiou  the  slope,  which  i   . 
omonnt  to  nearly  a  foot.     In  the  discuBsioii  of  gauge  relations  at  ditferent  periods, 
U  importatit  that  this  should  he  noted. 

Where  n  611  Is  likely  to  oecur  a  new  gauge  tthould  be  established  under  a  new 
name  to  nvuid  eonfiuiou  in  the  rpourda.  and  tbe  two  ganiios  should  bn  rend  far  r 

Sriod  (|)Teferably  covering  one  high  and  one  low  water)  long  enough  to  ettahllsl 
B  relations  between  the  gauges. 

The  gimgCB  which  have  been  set  with  the  xero  above  low  water  have  been  a  fruit- 
fnl  source  of  error  and  annoTttnoe.  Tbe  rofiiirda  of  the  observeis  are  full  of  mislohe- 
when  the  zero  is  passed.  The  pilots  also  Und  it  dilScnlt  tu  reconcile  the  buUetii 
readings,  which  at  one  point  give  1  foot,  and  the  next  station  S  feet,  when  tho  aotaa^' 
stage  is  known  to  be  tho  same. 

It  is  very  donbtfnl  whether  the  possible  confusion  in  the  records,  arising  ft 
ohauge  of  all  the  Kauges  so  thai  the  seres  would  be  at  or  below  extreme  low  watei; 
would  outweigh  tbe  decided  advantage  of  wiping  out  for  all  time  to  cuuie  tbe  oliitt 
cause  of  error  and  confusion  in  the  present  records. 

It  has  already  been  noted  that  changes  of  locution  from  natural  causes  are  sonu 
times  imperative.  If  an  occasional  chongeof  this  kind,  which  might  easily  boovH 
looked,  is  not  serioosly  objectionable,  then  a  general  change  of  tbe  whole  systei 
would  be  still  less  so,  as  it  would  be  so  radical  as  to  be  generally  known. 

The  first  gauge  bulletins  erected  were  found  to  be  too  small,  and  the  figures  wei 
too  indistinct.  The  next  size  was  somewhat  larger,  and  later  a  still  larger  Bgiu 
woA  lironght  into  use. 

The  frames  for  the  lost  named  were  made  so  that  tho  figure  plates  wera  set  I 
grooves.  This  arrangement  looked  quite  simple,  but  has  proven  very  uucatiaf actor; 
owing  to  tbe  difficulty  of  baiKlling  such  large  plates  during  even  a  moderate  wioL 
Another  objection  is  that  the  plnles,  being  easily  detorhabTe.  are  often  dropped  Mi< 
become  battered,  and  then  will  not  enter  the  grooves,  or  they  may  be  oMned  »if^ 
entirelj. 


*  '. 


'If" 


|APPE^^JIX  V  V — KKPOHT  OV  MISSISSIPPI  KIVKR  COMMISSION.     S655 

L  To  remedy  tliese  ilefef^ta  a  new  bnllotln  (Vamo  was  doHigaod,  mnilo  rntiroly  of  gm 
"" -pe  of  liknae  were  pot  op.     Tlie  »]ipen(led  drawing  rondnre  n  detnlled 
nuneceBBBry.    New  gnn^ps  were  eatoliliahed  at  Now  Mudrid  and  the  Iron 
_     .....  .LDd  Huiitheni  RuUway  Bridi^e   acroBs  the  St.  FruueU  Biver.    Tbe«D  kto  to 

blco  ItiK  |>lihu«R  of  tho  MorriBSonH  and  ^Vittsburi;  Kaogea,  leapealivoly,  aa  hooo  as  the 
|aiif>e  ri'lHtiniih  hitVH  been  08lal)liBta«d  by  a  eafflcient  period  of  readinRi. 
r  Ttin  uaiigx  *t.  Yazon  City  wa«  oot  inspected,  a*  it  was  to  be  soon  ahandoneil. 
UonaJdaiinvillc  wae  reached  onDecHuiherT,  and  sasistaDtBA.T.  Morrow  anil  aourKc 
.  Freni'.h  joined  at  that  point.  Tbu  Patrol  and  tiarty  wsa  turnip  over  to  Mr.  Mor- 
iw.  and  after  the  inspection  of  the  College  Pnmt  };aiige  the  other  stutious  were 
vudied  by  mail  or  lorol  dteaniboat. 

The  work  of  InspoRtion  was  Bnlahed  on  DGoomber  U,  and  my  dutloa  in  the  oflloe 
Homed  (in  tlic  loth. 
I  Bespeotftilly  eabmitted. 

1  Copt.  Caui.  p.  Pai.itiikt, 

■  Carjm  oj  E*gmttr»,  V.  S.  J., 


f  Oauatul  Qrapi  Point,  Mo.    DiRtaDce  from  Cairo,  45  nrikB.     B,    Latitade.  37°  IS'. 
'-mgitndB,  89°  37'  +  ISlOi".    J.  C.  Gray,  ol«niui|-.     Iiiapui'ted  NoveuiVr  18,  1M92.— 
'-'a  (cauKeiB  in  two  BectiouB  and  oonaiHtaol'straiis  of  iron  liolted  Rrmly  to  the  solid 
-   -  -d  hence  it  may  be  considered  pormanout. 

_enth  raarka  to  which  the  ^anse  ia  referred  could  not  bo  found.     They  are 

rulMblj  covnred  with  the  soil  which  has  lieen  carried  down  trava  the  hif^her  eli.-va- 
Joaat  anil  the  deauriptiona  are  too  meager  to  locate  thcai.    They  are  doiilitleas  atill 
Euct,  aud  any  aection  of  the  gau^  is  ijuite  ns  g<iod  ns  a  speciaj  henoh  mark. 
VThe  hnlletin  was  repaired  and  repainted. 

I  Oaagt  at  Helninil,  Ma.  DiBtanoe  from  Cairo.  31.3  niites.  R.  Latitude,  36°  46'  + 
■"■.  Longitude,  3W^  07'  +  Wt)".  T.  H.  Parker,  obaurvi-r.  Noveiubor  20,  X8B2.— 
'  'b  locateil  on  the  Piling  at  the  lower  aide  at  the  elevator  warcliouiie,  as 

'oinpanying  skotoh. 

Pltnth  B.  M.  No.  2  and  B.  M.  No.  3,  given  in  ntacu  pamjihlet.  have  linen  destroyi^l 

la  dupUaate  line  of  Invels  was  ran  ftoin  B.  M.  j.  wbii'b.  from  its  position  in  an 

;lfl  at  the  fimee  and  its  general  appearance,  ia  probably  tliu  aume  eWvutiiin  as 

en  net. 

K  All  of  the  Btwtiona  of  the  gange  are  liTmly  Bjiiked  to  the  piling  and  pnkctiaally 

^mnvuble.     TiieaectionB  iromB  to  46  feet  were  conxiBtent  with  one  another.     Wilo 

o  B,  M.  ji,  (hey  are,  however,  abont  0.25  feet  too  low.    The  lower  aeolion 

^nm  5  fett  down)  was  fonnd  to  be  0.03  feet  ton  liijfh  from  the  wune  bench. 

rrbi  refereuoe  benuhos  were  gone,  and  conBeqiiently  there  was  no  way  of  verifying 

old  detenu iuutiouH,     Thegange  sectionehaveevery  appearanreof  beingiiiMnie 

iltinn  oa  when  aet,  and  it  was  aesumed  t-bat  there  was  BOme  gao<l  reason  for  eel- 

png  tbe  upper  aectionB  as  tbey  were  found,  and  reasons  which  might  perhaps  b«t 

l^ui  In  some  of  the  inxpectinn  reports  on  tile  in'the  office.    So  on  Ibe  whole  it  wna 

Bhoughtbest  to  make  the  entire  gauge  ooneiatent  by  changing  the  abort  section,  and 

ihia  wa«  Gonaeqiioutly  done. 

f  If  the  elevation  of  B.  M.  i  is  oorreot,  then  the  zero  of  the  entire  gange  as  It  now 
tanils  is  0.25  feet  too  low.  Tbi!i  value  would  have  been  verified  by  a  river  croasing 
dKiio  n  P.  B.  M.  Id  OoliiiabuB,  had  it  not  been  that  a  high  wind  prevailed,  making 
pich  wurh  imprao(ica)>Ie,  anil  it  was  not  deemed  advisable  to  detain  the  Fatml. 
[As  tbe  lnap(«tinn  reports  on  lile  in  this  oSlce  do  not  give  any  elne  to  the  dill'eveucea 
Sand,  11  ia  important  to  check  the  value  by  river  crosaing  iroai  P.  B.  M.  U,  as  sng* 

^Bt«d. 

p  Thfl  following  bench  marks  wore  aet  from  It.  M.  js 

>  B.  U.  t>  1>*SS,  ia  the  top  of  a  railroad  spike  driven  horizontally  into  southeast  side 

T  rypniM  pile  atanding  at  northoaat  comer  of  elevator  superiutendeut'a  house     It 

k  iiHtrkeil  with  tacfca  B.  0  M.     Elevation,  330.46. 

k  B.M.'J,  1S92,  ia  highest  point  of  rallnind  spike  driven  horizontally  Intoaonth  slihi 
ti  iiok  pile  atanding  2I.G  feet  below  elevator  and  2.3  feet  east  of  east  line  of  elo- 

It  is  marked  with  tanks  B.  0  M.    Elevation,  3.S1.60. 

fliie  halletin  is  placed  on  top  of  the  elevator  wofehonsa.     All  of  the  platvs  and 
■  WW  repainted. 
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Qaugt  at  Morriuumt.  Mo.  DiBtan  ce  from  Calm,  69  miles  E.  LatitnilB,  S8°S4'+700".  ■ 
LniigltHde,  8(H  29'+  iWO".  Misii  Beltio  Morriiuim.  olwiUTi^r.  N'OT«mli(T  81.  lB83.~>fl 
The  gauge  Is  located  oppo»it«  upper  side  of  jaid  BnrroandinB  tbaMtirriiwon  rt»i-« 
(lence,  If  miles  Dbnvo  thA  main  atrvet  of  New  Madrid,  Mo.  The  gange  is  noir  luM 
■even  sections,  and  only  tlio  upper  one  (finm  34  to  Vi  feet)  is  pennaneut.  Thi»  Me-I 
tinii  is  nailed  to  n  RyeauiOTe  tree  Btaiiding  at  soutlieast  comer  of  yard  aronnd  tbefl 
Morrisson  rMiilcnoe.  I 

The  other  Bcwttaus  are  2  by  6  inoh  scantling  driven  at  intervaU  down  the  Blonlng;! 
bank  and  read  as  follows:  8ui:fioii  3.30  to  34.3  feut;  Bectiun  3,38  to  30  feet;  Wvtitinl 
4, 20  to  37  feet;  section  5, 13  to  20  foet;  MeotioD  6, 10  to  16  feetj  decti.iu  7. 0  to  10  rM>t..l 

All  of  these  sections  were  set  and  driven  as  llrnily  as  prBcticnlilo.  8uotloD  4  wom 
found  to  be  0.53  feet  too  low.  All  of  the  other  sections  were  Piin-'ecUMl  within  0.1 1 
foot.  These  sections  all  are  tempoiary  and  may  reaili];^  bo  destiojed  bj'diiflurl 
other  causes.  The  bauk  baa  a  gentle  slope  ami  does  nnt  cnve.  partiLnlarly  diiioe  th»J 
bar  has  formed  in  the  bend-  This  bav  conuoi'tA  with  the  stioru  iiboiiC  n  niilo  al>Dve9 
the  flange,  and  from  about  the  10- font  stage  i  own  the  rend  iugs  are  taken  iu  a  t'«M,'kel| 
and  tienue  do  sot  l)ear  the  proper  relations  to  the  hisher-stagc  nimUiigB,  ns  tlie  (^t^MH 
registers  the  elevation  of  the  water  eurftuie  at  or  uelow  tlif)  foot  of  the  bar.  'nol 
readioKS  below  the  stage  where  the  bar  cuts  off  the  water  ur«  tberEforo  ton  amall  bj3 
about  0.2  feet.    This  would  apply  to  the  tow-waterteadingsof  tbepost  twonrmOMM 

Tbis  gauge  will  b«  discantjunod  when  the  relationB  between  ft  and  the  now  gangM 
at  Mew  Madrid  have  been  determined.  I 

Gangr  at  Snu  Madrid,  Mo.  DisWupe  from  Cairo,  70,3  mites  H,  Latitnd«  36"  86', fl 
Longitude  8tK  31'.  W.  O.  Smith,  obsorvor.  November  2a,  18a2.— A  gauge  won  eotatt-fl 
lishftd  ut  the  moatb  of  SI.  Johns  llayou,  on  lower  aide  ofsanie.SOO  uictera  abo*«tb«| 
mainstreet  of  New  Madrid,  Mo.  ■ 

'rile  banks  in  front  of  New  Madrid  are  very  higb  and  are  chiefly  a  light,  fuui<^  M>(l.fl 
Tbey  cave  badly  and  a  gauge  could  not  be  maintained  below  the  month  of  St.  Jabiiifl 
Bayou.  The  caving  is  not  so  extensive  in  this  vlciuity,  and  the  sloping  bunk  nf  Uilfl 
bayou  made  it  practicable  to  put  in  a  sloping  Kange  from  9.4  to  23.H  feet.  ThwirtuwJ 
IB  used  for  running  out  luga  at  medium  to  high  stages,  nnil  an  upright  gauge  conliS 
not  be  maintained  tjiere  on  that  account-  '■ 

The  local  effect  of  the  bayou  may  be  felt  in  the  stage  readings.  But  iis  tlin  gwigal 
ia  only  a  few  feet  troui  the  river  it  dues  not  soum  probable  that  the  indiMnae  nf  tllM 
bayon  can  be  very  great.  V 

Uelow  S,4  feet  a  temporary  gange  must  be  used.  H 

•The  sloping  gauge  consists  of  a  6  by  H  iuch  timber,  placnd  n^ar  the  groiinA  ftnjB 
held  in  place  by  being  driftbolteil  to  10  by  12  inch  pouts  set  5  I'eet  deep  at  liilm  viil^B 
of  6  feet.  I'he  feet  and  tenths  are  marketl  by  notches  cut  iu  the  surfHOU  of  this  tilllrj 
ber,  the  fibres  at  footmarks  being  put  iu  with  tacks.  fl 

Tlie  sections  above  the  23-foot  mark  are  finialy  spiked  to  trees  and  are  praotlodlH 
pormannnt.  ^ 

An  iron  bnlletin  was  erected  on  the  high  bauk  jnst  above  tlio  sawmill.  fl 

A  tile  and  pipe  B.  U.  and  a  troe  R.  M.  were  established  from  II.  M.  V  wHli  ^ 
dnnlioate  Una  of  levels,  and  n  lino  wu  ulsomnft'om  U.  M.4  at  UorriMinna.  T1m»^| 
k  diiorniano]:  in  the  detenntnations  »■'  the  values  uf  these  two  Itenches  of  0.31  &«Il^| 

Theekvation  of  tlieKaro  of  the  Mew  MMlrid  gauge  was  made  thosubjMt  ufspMiifl 
Investigation  iu  May,  1S80  (aou  note  book  i6T2),  and  a  linn  of  duplicate  Irvrls  wrafl 
run  fVuin  P.  B.  M.  22  and  coiineating  on  the  way  with  R.  M.  V>  \'.  '.i'>  'iV  It-  H.  *M 
and  V-  This  line  showed  a  disurvpaucy  between  V  i^i'd  B.  M.  4  of  O.iT  rrcl,  whiuIiV 
differs  only  [).03  fe«l  tcora  that  found  in  Uiis  iusjiectinn.  The  otlici  miIiii-h  worn 
fonnd  to  accord  with  imvjuus  detenu f nations,  so  that  tbi-  fiu^t  is  uull  mtnblisliMl 
that  B.  M.  4  U  praotiaatly  uorreot,  while  V  i^  to*>  lo^  0.'.^5.'>  feet.  ■ 

The  elevation  «f  tb«  leroof  the  gauge  and  gauge  buuili-maiks  nt  New  Madrid  afM 
bused  on  tbiscuuelusionandareaa  follows:  Zero  ofgaiigc.srri.TJ.uliovn  Cairo  datunfl 

B.  M.  I,  1S92.  is  tile  and  pipe  set  in  woods  ubimt  200  fi-^-t  noiili  of  gangn.  It » 
near  wagon  road  and  on  line  between  an  osage  orange  trtwii  inobi-N  in  diamatsfl 
and  a  thorn  tree  13  inolies  in  diameter.  It  is  S,6  feut  IVom  the  nsii^e  omnguliaM 
and  S6iG  feet  southeast  of  the  thorn  tree.  Both  trees  are  blaxed  uu  aidu  towa^  l^| 
M.  and  the  thorn  tree  is  marked  B.  M.  l,with  (ackSi  Blevnti on  above  Mrro  of  iMIMtV 
l>tp«27.8Sfe»t,  tile  SS.8e  feet.  ■ 

B.  M.  2,  18P2,  la  nail  in  rout  of  gnm  tree  standing  north  of  sloping  gangs.  It  ifl 
the  Rrst  tri'n  south  of  sycamotu  on  which  scL'tiou  of  gunge  is  nailed.  ^| 

Section  22.5  to  32  feet  is  firmly  spiked  to  liver  side  uf  a  :i4-iuch  sycama(«  tnM 
■tanding  7ri  ftwt  north  uf  sloping  gaugb.  ■ 

8ectiiiu  31.7  to  45  feet  isspikml  Iu  noulhwest  side  ofan  IS-inrh  gum  ttec,ktiuidiiufl 
30 feut  northwest  of  al>i>ve-dHHi;ribfld  sycuuiiii-e.  It  is  100  I'eet  ami tlieust  uf  pipe  ll.)^| 
ftBd  nearly  on  line  belweun  syu:tmor«  and  pipe  B.  M.  ■ 
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ft'oHMsl  Ciitliiiitrooit  Foinl,  Mo.     liivtiUK'if  lYuin  Cnlru,  123,0  itiUxB.     R.     LstUiiili?, 

IB-«r+ lltiO".     Li'iii!i|.u.l«,  89^41   -(-:JS«"'.     H.  C.  Oatri-U,  cbsprvcr.    Nov.-uibor 

I M,  ttl!)3.— I'liU  K&i'Sii  l>  locttttid  ilii'iiotly  tii  lYniit  or  tlr.  Tijiljiu'it  buiiae,  Ht  CuUuo- 

h1  I'oiHl,  ilo. 

IJ  ■.fill.  Biiit.ioTn.oifppt  llio  lilcli-wator  dBftiur 
bi.l.    ■  ■  ■■      -  iiinilyBi>ike.l  t»  tlir  -Ini 

■il  tJ.  n  <>f  ni.il  iioiir  tlie  «.  hinFllioiiftt.    The  other  b      

!■  .11  11^  kiniU  Ht^t  ut  liiloriiilx  donii  u  K^ntly  slniiinti  liiuik. 

riiil     :  I'ln  wcru  9*-t  tinur  Hr.  Unrrctt'ii  Iimien,  almnt  y.OOO  feet 

trih:  ■  L  .... .^.  .  ■.__;i..ii.  ivbipb  poiiiuiiU'fi  with  oridiiiitl  Jiifutiim  nf  gunge.  Tlio 
■cat  mi-tiiiu  ['.»">  li>  41  ftot)  at  Dr. Guirott's  WM  0.13  foot  too  high  auil  thniioo- 
»  from  10  to  35  tev%  were  about  0.1  fuot  too  low.  Tim  aet'tiona  at  I>r.  Tipton'B 
I  vera  praiiliL';illy  uorrsot. 
I  As  rebuilt  iippusite  Dr.  Tipton's,  the  sections  un)  a»  followa:  Section  1,0  to  3  feet; 
KS,}t<>6.6  r<>ot:  3.etol2f«i!t;  i.  12  to  H.2f«Pt;  5,  U  to  ltl.»  I'eet;  B,  18.S  tufJ.5feet; 
St,  ti.b  to  31  l.'et;  8,  31  to  ilti  fuet;  it,  ST.S  to  40  foit. 

■  TtiruM  biillrtin  wasont  of  otilxrnu.l  wns  ruiilwoii  hy  tin  Iron  one, 

■  Adiifllculv  l>ii««rtevels  was  run  liotii  II.  M., ;.'_)  nnrtli  liitsn.  iienrUr.  Oarrotf « lionso. 
■to  »  pl|><^  MiA  tile  B.  U.,  wbiclt  mta  set  near  thu  xanR''  i^^  Dr.  Tijitron'*  ami  (leacriboa 
■M  toiiowii: 

^  B.  M.  1,  1H93.  is  pipe  and  tile  act  jiiat  bank  of  bulletin  at  northneet  Rotner  of  yard 
BtiTroandjiig  Ur.  Til' ton's  hoiia«.    Kleviitlon  above  Kitro  of  gauge,  plpo,  SiS.Sl;  tile, 

Gdujiaal l\lion,  Tentt.  DUtnnoefrom  Cairn,  1T5.4 milps  t..    Latiluflo, 3Si°ai'  + 175" ; 

lABgltiKla,  Kfi^aa-fllS-.     W.  W.  Biitlur,  obsorvcr.   Sovi™l)Br25,  1892.— TWb  gatige 

'•  locaM^I  OD  tho  left  bank  (d»wn«tri'iim  aiilo)  of  a  ptumiuciit  gnVj  eitunli^d  nlKml 

UMt  feet  kIiovo  thitlandlug  at  Fullou.  Ti^iiu.     All  of  tlie  aections  iihould  be  dosBi-d  na 

Btaiaponry,  on   tboy  are  comfiosrd  of  gcimtliti);  iukI  luiaia  set  at  iotorvala  dowu  a 

*>kipinfi  linnk. 

All  of  Ibe  Hvctions  eitunding  weru  found  oorrHct  except  31. G  to  36  feet,  vrliicli  waa 
KO-23  fool  titii  low,  probably  luuhiI  by  settling  of  w a reiio use,  aa  it  waa  attacbed  looue 
Enf  tbe  liliii^kH  HupporLiug  aaiue, 

■  TlH-p"!."'  "ii"  t"liiillt  finm  13  to  38  feet.  Tlif  se-'tioua  t^m  0.0  to  34.5  feot  ftTB 
-*  — ■ '■        ■■.,    A  hi^b-WBter  aectiuu  31.5  to  IWfBut  wasiptkeil  to  one 

uwec  «idn  of  the  wiitohoimo  at  lauding. 

:ind  repainted. 

iviia  iQD  from  P.  B.  M.  42  in  order  to  i-atahtiab  a  tU«  and 
io  take  the  place  of  the  old  gauge  11,  tin,,  which  bftvu 

U.  U ,  1 ,  mu.  In  a  tilo  and  pipe  S.  M.  set  back  or  inland  from  gangs  aliout  75  feet. 

It  ia  Di-ar  foot  of  hluir  on  right  bank  (iipslTcnm  sido)  of  cully,  anil  atoal  4IKI  iWt 

abuTn  t'ulti'n  I.midiug.     It  in  nliout  110  foet  back  of  tsoiitlil  vertical  faiHi  of  liliilf 

lylnit  along  rlvnr,  Jiixt  abnvu  month  of  said  gully.     On  thla  htuff  atnuda  a  biiiidlnif 

mwlinl  "  0.  S.  l':iit.-imMir  UIUco," 

I'lin  It.  M.  In  <'n  lino  iK.twten  a  21-inpli  ;;<■>■>  tr<ie,  standing  on  tho  flat  ground,  and 
M  Ufittiit  bnoi-b  tri'e  Hti.iuling  at  top  of  hill. 

I!.  M,  If<  iLl.,.ut.  Ill  f,.it  ,.:ir,(  i.r(!(ihi  Iree  and  iibont  46  foot  west  of  bnedt  tree.    Bolt 

1,1.,..,, I  ,„.  ,.j,(,.  ti^-.i  ir'  ':t"nc.  iind  gum  tro*i  is  marked  with  truliB  B.  M.  I. 

I'l''     T  -7    '  '■    ;;.''9nbovo!!wo  of  eaugo.    A  tniDmurki'dB.  M.  A. 

iM.  U.  TuailM  33.1(1  oil  gnngo.    Thcaolrc*  B.  Us. 

.   !■■  ■11  piiTty  ht  Plum  I'oiot. 

'■■■     til l,ii„i,i,:-,    i;.  -.      HJBlinu'elioiii  Cairo,  277.3  milea  L.     Latitnde, 

MW">.    I.oiigiiiidc. :«'-  L'«'  +M0"i,     U,  K,  Tbomaa, obs.'rvur.    Noveiul..T28, 

'^^■^ Ti  k>i-iU«a  ou  the  left  bunk  of  the  river  1,B85  meters  below  I).  M. 

d  a  Itolf  below  tlie  original  louiitiou  of  gunge  »ud  jnst  abovo  the 

,iiu'..  f\cf  |it  the  upiii-r  •■nil.  are  temporary  posts  set  at 

.         11.      -.:..     ■.>,„'.   I. :l:l     l.i.|Tl0to40feot.       All  of  thS 

■  II   in  umIIpiI  to  a  iri*,  wua 
■■'VII  bodily,  und  the  ob«*rvBr 


<ni  1,  II  1.1  ti  lt<«t;  2,6loll  feet;  3,11 
'.i  tu35  feut;  7.  3S  to  40  fettt.    The 
1'.    Aahip  spike  is  driven  in  nppor 
n  '.Wi  fret  ou  gango. 
V  to  estatilieh  thvM  «ecti«ins  of  th* 

ITbniilcii)  tlio  Tloinii}  of  tli>iu»i'K<'ia  in  bad  condition  and  the  gange  conae- 

....  ,.    . ..  .,„.... . :....     .n.jg  bulletin  U  f '  — ■'= 

u  luatiijnilate. 


it  noiild  be  set  jiie 
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It  will  be  noticed  that  tLe  ]>Te8ui]t  (juHitiiiu  of  tie  {;H<i|>t'  Is  iieuHy  'J  ujll« 
jt*  original  position,  and  the  zero  is  kept  Ht  tbo  Haiue  elevatiuu.  It  wu«  inuvt 
in  conaeqaence  uf  a  lilt  in  tbe  bond. 

The  alope  for  the  aliove  distance  at  biKb  water  would  ba  about  0.9  luot;  b«Iic«  (t 
KBOuerelatiODS  between  tbiu  gauge  and  tlioee  at  Helena  and  Memphis  li a ve  chimin 
by  this  amount.     That  in,  to  compare  with  the  gnugu  lelatioua  in  its  old  poeitioiiJ 
tbe  present  readings  should  be  about  0.7  foot  greater  than  they  now  iiru.  J 

The  diflicalties  of  maintaining  the  gauge  in  its  present  position  on  a,ocoilnt  al 
CAving  baiifas,  its  reuioteuew  from  reliable  obseTTsri,  the  fact  that  it  is  no  longor  id 
its  true  relations  with  the  gauces  above  and  below^  and  that  the  lero  is  nearly  a 
fbet  above  low  water,  aiiKgeHts  the  dcairability  of  moving  it.  \ 

iji  excellent  place  could  be  fonnd  for  it,  free  fraiu  most  of  tbeHn  d»funta,  on  tba 
'       nf  llordennx  laland,  about  5  niilea  below  its  present  «it«. 

t  (ar  cnoaeh  nbove  the  tnouth  of  the  "Old  Kivor"  lo  protect  il 
ilrirt,  luid  in  this  position  would  remain  intaut  lor  a  long  tlmM 
It  wonid  be  abont  50  milM  ttom  tlio  Memphiti  gunge.  | 

Qauge  at  Sanfloieer  Landing,  AtUi.  Diataacc  f^ou  Carlo,  352.7  niilnt  I,.  LMlitudJ 
Wlff -f  655  ■".  l,onj:itiide,90"W  +  865™.  S.F.Buueh,  observer.  November  3B 
180Z. — Tbia  gnage  is  situated  on  the  left  bank  of  MiBsisaippi  Hiver  at  montli  oi 
Htulipncuua  Creek  and  a  few  feet  above  Suulluwer  Landing. 

At  this  gauge  the  two  upper  seotions,  28.6  to  39  feet  and  !i7  ( I)  to  13  feet,  luM'  M 
considered  permauent,  as  they  are  spiked  to  trees.  The  other  sectionii  tueS^'T'fl 
invh  posts  set  at  intervals  down  the  bank  and  consequently  temporary. 

Tho  limits  of  the  temporary  sections  are  as  follows:  1, 0  to  T  feet;  2,6  to  U  & 
!l,lltol6fiwt}  4, 15  to  19  feet;  S,  17  to  21  feet ;  6.20.5  to  25  feet;  T,to3'1.5  to2Vfl 

The  section  in  the  water  at  the  time  of  inspection  read  5.68j  while  the  leyele  fl_ 
the  upper  luRh-wat«r  section  made  it  7.53.  Tbat  is  the  readings  were  too  amtdl  1L_ 
1.86  fuet.  The  next  standing  section  above  the  one  in  the  wate:  read  &mn  2S  M  Sfl 
lUtd  its  readings  were  only  0.(16  foot  too  small. 

The  obHerver  could  not  nfler  any  explanation  of  the  discrepancy,  except  tbKt  41 
one  or  more  occasions  he  had  set  his  gauge  arbitrarily,  in  consequence  nf  its  ' — "^ 
bi-en  disturbed  by  settling  with  the  bank,  llic  only  alternative,  therefore,  n 
be  to  consider  the  error  enmnlative  and  cori'eot  the  readings  occordinglv  below  (I 
23-foot  mark. 

All  of  tho  seotionit  from  0  la  28.5  were  reset. 

The  bulletin  wns found  tube  in  good  roudltion,but  is  very  diffioult  to  manlpalaW 

This  gnngo  zero  i»  0.15  foot  too  low  According  to  the  determinations  nf  tbn  1«v« 
engineers,  who  olnim  to  have  found  n  diHi<repaucy  of  thut  aiuoniit  in  elevation  gf 
for  B.  M.  V  us  dehirminod  by  running  duplicate  lines  tioia  a  P.  B.  M. 

naugs  at  Arkaniat  Vity,  Ark.  Distance  from  Oairo,  1S8.3  mllea  K.  Latitude, ! 
3fi'+l80"'.  Longitude,  91"  12' +  680°'.  J.  M.  Whitehill,  ob(«5rvor.  KovemberS 
18D2. — Tbis  gauKe  is  locuteil  on  tbo  rollway  innline  a  short  lUaUince  liitlnw  tt 
elevator  or  jrelcht  house  at  Atkansiis  City.  All  of  the  old  sectioim  were  found  to  V, 
correct  within  0.1  fogt;  all  are  attached  to  piling  and  oonseqiiouily  are  i]uiU)  Ntulila. 
The  high-wuler  section.  39  to  61  feet,  is  nttacheil  to  piling  neur  watr.r  tiink,BLaniUBfl 
&b»iit  125  Diclcrti  above  freight  warehouse  or  elevator. 

Hentiouanfihegnngeretulaefultows:  1,  0  to8fi«t;  2,5tol4fBet;  3,13 
4,  19.5  to  2U  fynt;  5,  liTto43feot;  6. 3!)  to  51  feet. 

The  llrst  fourso<iions  are  attached  to  the  piling  of  the  railway  incline.     The  ItfU 
Rcotlou  is  on  pile  in  front  (river  side)  of  water  tank  above  elevator  aud  neoi 
section. 

The  bulletin  was  rebuilt  at  the  npper  eorner  at  the  warchunsp. 

Const  Biirvey  J".  B.  U.  F.  was  connected  with  and  its  elevation  reiubi  (3:13  feel 
above  rero  ol  gauge. 

The  gauge  zero  was  determined  by  levels  in  duplicate  from  B.  M.A.  lEwoni^U 
ond  P.B.  M.  F.  (CottBt  Survey). 

Gauge  at  Oreenvillr.  Msn.  Distance  from  Cairo,  178,3  miles,  L.  Latilnde33^M'4 
1,380".  Longitude. 91"  04-1-90"'.  W.M.Green.obsarver.  Deoember  2,  1882.-11 
giiaKO  is  on  the  downstream  row  of  piling  supporting  the  garbage  dump  M  H 
of  Main  street,  Greenville,  Miss.,  aud  is  qiiite  stable,  All  of  tiie  seetloua  oxeepb  1 
upper  one  (41.6  to  45.5)  were  found  to  lie  (wrreot  wltliin  0,1  of  a  foot.  "Hie  (i 
niarka  being  worn,  the  old  nertifms  from  16  to  45  feet  ivero  repliiuod  by  new  onM, 
™™. .   _. — ..  — .!  ._   (41  5  to  15, 5j  was  left  slandlug  attached  to  a  pile  near  shot*  w" 


The  abort 
of  damp. 

The  building 
instead  ol*  "Bunk  Building, 
on  drat  comer  of  Main  si-   - 
cicoupii«  tlie  same  nositio 
ot  «ity  Jail.     It  is  13.55  feet  above  cc 
nnd  Qeodotio  Buivo;. 


IS  placed  is  now  called  "City  J»il5 
>t  at  First  National  Itauk  bnlldiugl 

on  Huuth  side  uf  naid  strittt. 
k  building  as  P,  B.M.I  do«a  on 
J  of  gauge  and  0.21  feet  «bov«  1>.  B.  U.  1,  O 
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I        '    "   JllgOOtl   CUUllitlUD, 

!  I  mil  Cairo.  648.3  ni]lB«,B.    Latitude  31*  &3'+ 

-D.ni".     iiolmtt  Wiirrell,  nbMrvt^r.    Dfvember  4,  1893.— 

H«  IB  >itui>i.cu  ui>i.iil,hair»  iiiita  below  Ihn  towu  «rst.  JoBcph,  La,,  uid  umit 

EtKW  of  Cnpl.  Ittiliert   Worrnll.     Tb>  bi];li-wiiter  lootion,  40  to  46  Aset,  ia 

K^ie  lovMi  aide  nf  a  largo  cottonwnoil  tree  Bfandlnf;  a  sbiirl  dlatiuiuu  above 

nd  im  rivnr  Kido  of  "tVnnt  lavee."    A  largo  ship  spiko  is  drlveti  tu  eania 

r  MMtlom  orn  2  tiy  6  inthes  lut  nl  intervnlfl  down  the  bnolc  and  rnad  tm 

tctiaa  t,  0  to  4  feotj  2,  3.n  to  »  ftict;  3,  8.6  to  13  fcnt;  4.  1'<!  to  17  ta«l.: 

6,  31 1«  27  fei-t;  7.  36  ta  33  fcot;  6.  31.6  to  3N.8  foot;  U,  30  Ui  41  f«et. 

■  BTB  locuted  ubout  500  feel  below  Cupt.  WorroH'B  house. 

af  thn  HMitinnB  of  the  old  Kunge,  the  bulletin,  and  ftliio  B.  M.  A.,  Kwons,  wnre 

iMtrOTcl  b;  a  miildou  oitviiiK  of  ttiii  IJauk,  at  wbich  time  a  largo  are*  nuik  Imdilf 

■'    "'  ""      * irary  ^iij^e  tu  tlie  water  was  funnd  by  diiplientc  Ihieof 

iter  (1881),  to  bu  1.03  feet  too  lii^^li :  that  is.  reiidiugH  were 
The  obHurver  conld  not  auconut  for  the  discrepauoj'.  but 
'  .iTtie  Id  after  the  caviag  noted  above.  The  obiwrver  bad 
h<'  watei  receded,  tram  tbe  30-fuut  nta^'ti  and  part  of  tbo 
iL  during  Mr.  WorrGll's  abHenov  b}' a  fouoK  ulerk,  and 
<  >-  aoemed  to  reat  on  the  latti-r. 

■U-dehned  lironk  in  the  re«iilt»,  and  the  discrepanoy  can 
r<  regarding  it  as  onmnUtire. 

ras  erentod  b  Hbtirt  diatnv<«  above  Hr.  Worrell'a  lioii«e. 

La.     Distance  IVom  Cairn,  T9!t.8  mi ba,  L.     Lal.itiidti3tl"46'  + 

, 23'+mCM".     L.  H.  Cbishulm,  iihn«rT<ir,     Ditcombur  6,  IKti.— 

3  dirnotly  in  fWint  ot'  tbo  roaidenre  of  Mr.  B.  1'.  White,  situated  on. 

t,  nlmnt  &0()  niet«rs  below  the  luoutb  of  liayon  ISuru.     It  nonsiats  of  boo* 

Ut  intetTBlH  down  the  sloping  bitiik,  with  the  nxc^uption  of  tile  uppr'raefl* 

^cb  arc  (lailed  to  the  sheet  piliug  protuctiug  thv  Uvue  in  front  of  Mr. 

.  j*'iWto(»  foniid  In  the  leetious  were  leas  than  0.1  feet. 
■  Tha  nniio  was  rebuilt  fhiin  17.0  tu  42,7  fuel,  nnd  s^utioos  are  arranged  an  follows: 
■—Ion  1,  0  to  7  feet;  3,  7  to  12  ftteti  3.  11.5  to  17  fei-t;  4,  17  to  23  fuel;  6.  31  ta  38 

,.;  e,  »  to  42  foet;  7,  38  to  42.7  feet.     The  two  latU^r  are  uailod  to  the  piling. 

■f  nAcdoni  ore  nearly  iu  line. 
EtV  levclfl  wiro  derived  from  B,  M.  A.,  Ewens  (1888),  whioh  isin  wuslftuutof  Mr. 
hrkt(4>'k  tiouK. 
r  T1h>  Inilletiu  ia  about  2DU  uielura  below  montU  of  Bayou  Sara.     It  la  very  difflcult 

'  ■■:■!■:■  mine.  La.     Dlstftnce  from  Cairo,  S54.1  miles,  R.     Latitude  30^17'+ 

Mf„;il'J13'+l,365'".     Frank  Turner,  observer.     Dfrceiuber  7,1893,— 

•  I' it  U  eteamboat  landing  near  foot  of  Main  street,  at  PlBiq^nemine, 

>i  'i  by  d  inob  aectinus  set   at  intervals  down  the  bank,  at  tnch 

.  I  u  an  iiroiidse  the  grvateHt  degree  of  pormanpnce.    The  ({ange  cao 

'  .-iifiuce  aud  care  of  the  observer,  ae  it  is  so  exposed  to 

:  tlj^t  the  life  of  »  Suction  is  generally  very  brief. 

(I'.m  B.U.A.,t:wGns  (1883),  and  t.he  eero  of  the  gauge 

■u  I.U  to  5  feet)  nnd  u  new  high-wator  section  (28  to  35  feet) 
s  w<ire  placed  between  theiu,  oniiig  to  tho  Jmiiruotlcabillty 

a  slight  dpgree  permunout. 

o^naitD  would  be  an  easier  place  to  maintain  tills  gan^e. 
"--  wtr*  d«nioliBhed  by  a  steamer  during  thu  high  watnr  in  Jono,  and  the 
_  .  _*  pnt  up. 
Jt  butletln  was  pnt  np  at  time  of  inspection  iibnut  140  meters  bolow  Maiu 
Soa  ri*«t  side  of  levee. 

MOalltg*  I'etnt,  La.    Distance  from  Cairo,  (HM.5  uiileB,  L.    Lutitude  29^ 58' 
*  Kt^tnde,  89"  4il'  +  500™.     Ernest  Subra,  obsutver.     Deceinbor  8. 1883 — 
Jsallnated  at  College  Point,  almost  diieotlyiu  ft'outof  .IctfersunCollegw. 
iot  9  by  fi  inch  poste  set  at  Intervals  down  a  sloping  bank  and  a  higli- 
O  •piked  to  a  tree  a  abort  distance  bolow  the  other  seclious  of  th«  Kauge. 
.  jli-wat«r  section  (31.S  to  2d.5>  ia  nailed  to  tho  bulletin  frame  at  ferry 
.  hfcib  Is  A  ■bolt  distance  above  the  gauge. 
...  —  Ih*"  swtlons  worn  found  to  be  prootioally  correot  and  read  aa  follows:  8ec- 
n  1,0  In  9  foot;  3,0  to  17  foot;  3, 15la33fuet;  4, 31  to 3S foot.    Levulswute derived 
~"« lil^h-walcc  MOlioa, 
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The  bulletin  is  the  p*ooved  form  for  the  Agnre  plates.  It  is  in  good  conditiou,  but 
very  difficult  to  manipulate. 

This  gange  is  on  the  extreme  end  of  College  Point,  and  no  difficulty  is  found  in 
maintaining  it.  This  Huggosts  that  on  the  stable  banks  of  the  river  below  mouth  of 
Red  River  the  gauges  should  all  be  on  the  points  rather  than  in  the  bends. 

Gauge  at  Fort  Jacknon,  La,  Distance  from  Cairo,  1,039  miles,  R.  I/atitude,  29^  21 
+  1,'000"».  Longitude,  89^27' 4-830'".  Peter  E.  B.  Ostrom,  observer.  December  10, 
1892. — This  gauge  is  sitnated  directly  in  front  of  ordnance  sergeant's  quarters  and 
about  50  meters  above  the  frame  hospital  building  standing  on  river  side  of  levee. 
It  consists  of  a  single  post  set  vertically  at  the  water's  edge  and  braced  from  the  top 
to  the  bank. 

B.  M.  ^'A"  is  upper  surface  of  a  ship's  spike  driven  horizontally  into  brick  chimney 
at  upper  or  west  end  of  building  known  as  '* ordnance  sergeant's  quarters.*'  The 
spike  is  in  middle  of  the  west  face  of  the  chimney,  about  10  inches  above  the  ground 
and  in  second  course  below  weaiherboarding  of  house.  A  X  is  cut  in  brick  just 
under  the  spike.    Top  of  spike  rea<ls  6.50  on  gauge. 

B.  M.  '^B''  is  the  upper  surface  of  a  nail  driven  in  the  brick  pier  supporting  south- 
west corner  of  hospital  building.  Nail  is  in  west  face  of  said  pier  2  inches  Irom  tiie 
southwest  corner  and  between  third  and  fourth  courses  below  top  of  pier.  U.  is  cut 
in  pier  just  under  nail.    Top  of  nail  rea(ls  5.80  on  gauge. 

It  should  be  noted  here  that  the  readings  are  affected  by  the  tide  and  hence  it  is 
difficult  if  not  impracticable  to  give  accurately  height  of  water  dne  stage  of  river 
proper. 

Gauge  at  Claretidon,  Ark.,  on  While  Biver,  W.  N.Johnson,  observer.  December  13, 
1892. — This  gauge  is  in  one  section,  attached  to  lower  or  downstream  side  of  upper 
pier  cylinder  at  east  end  of  drawspan  of  Cotton  Belt  Railway  Bridge  crossing  the 
White  liiver  at  Clarendon. 

The  extreme  high  water  reached  2  feet  above  the  fixed  gauge,  and  is  read  on  a 
temporary  gauge  set  by  the  observer  near  by. 

Accumulation  of  drift  at  upper  side  of  bridge  sometimes  affects  the  reading  on 
gauge  a  few  tenths  of  a  foot. 

The  gauge  prdper  is  tirnily  attached  to  bridge,  so  that  it  is  practically  permanent. 

The  bulletin  was  replaced  by  a  better  one  from  one  of  the  Mississippi  River  sta- 
tions, instructions  being  left  with  observer  to  put  it  up  in  a  conspicuous  place  at  end 
of  a  new  building  in  process  of  construction. 

Gaugeat  IRttuburgy  Ark.,on  St.  FrancigJiiver,  Miss  Jimmie Smithy  observer.  Decem- 
ber 14, 1892. — This  gauge  is  located  in  the  bend  of  the  St.  Francis  River,  just  above 
the  sawmill  at  Wittsburg,  Ark. 

.    From  3.8  feet  to  43  feet  the  gauge  is  practically  permanent,  being  firmly  spiked  to 
trees.    Below  the  3.8-foot  mark  temporary  stakes  are  set  to  suit  the  chauge^in  stage. 

The  gauge  reads  3.5  feet  below  zero,  and  as  the  zero  stage  is  passed  tJiere  is  much 
confusion  m  the  records  as  to  whether  the  stage  is  plus  or  minus.  There  is  also  oon- 
sidenible  doubt  as  to  the  accuracy  of  the  temporary  gauge  set  at  this  point. 

At  time  of  inspection  a  sudden  rise  had  just  covered  the  temporary  sections  and 
they  could  not  be  tested.  The  bulletin  is  practically  useless,  as  there  are  rarely  any 
steamboats  except  at  high  water  and  even  then  the  boats  do  not  often  come  \ip  as 
high  as  Wittsburg.    The  bulletin  is  small  and  of  no  value  in  any  other  situation. 

It  is  intended  to  abandon  this  gauge  and  substitute  for  it  a  new  gauge  at  the  Iron 
Mountain  Railway  crossing,  about  14  miles  farther  up  the  river.  The  Wittsburg 
gauge  will  be  abandoned  as  soon  as  the  relation  between  the  two  gauges  are  deter- 
mined by  a  sufficient  period  of  readings. 

Gauge  at  Iron  Mountain  Railway  Bridge  aeroae  St.  Francis  Biver.  G.  W.  Brown, 
observer.  December  14,  1892. — This  gauge  from  6  feet  up  to  high  water  is  firmly 
attached  in  a  coutinuoussectiontothe  trusses  between  the  two  oyHnderpi^rs  at  east 
end  of  draw  of  railway  bridge  across  the  St.  Francis  River,  about  14  miles  by  river 
above  Wittsburg,  Ark.  It  is  just  below  the  upper  cylinder  at  east  end  of  drawspan 
of  bridge.  This  gauge  was  placed  December  14.  The  lower  section  will  be  placed 
when  stu^e  of  water  is  low  enough  to  permit.  The  bridge  watchman,  G.  W.  Brown, 
was  apiiointed  gauge-keeper,  liie  result  can  be  forwarded  by  mail  from  this  point 
daily  if  desired. 

The  upper  side  of  bottom  truss  reads  9  feet  on  gauge.  The  npper  side  of  upper 
truss  reads  46  feet  on  gauge.  The  base  of  rail  reads  53  feet  on  gauge.  Railroad 
levels  give  base  of  rail =229.5  feet  above  sea  level,  hence  zero  of  gauge =176.5  above 
sea  level. 

No  bench  marks  were  set,  as  the  concrete  pien  were  oonaidered  m  pennanent  as 
any  marks  that  could  be  mode. 


•I. 


"S 


aKAY^  POtNTGA 


^fki^it^ik  -fi'f^' 


••''-^  -  . 


-A.  ,  •  ^i**-* 


"/■ 


;^-V^i,«?r-:rKS>!rr^, 


.art 


^<" 


Mm** 


lm.ix6t^t^J-^'  '*J 


^ 


SC4^,£,  . 


■   .Tf  f 


'«H^f 


Eng93 


DO: 
B 


El*  93 


EkH 


CfW 


J3,c.  nSX 


0£C.   /f91. 
SCSLE. 


if 


^aat  ji,,fr     St    ^anct^MivtT-    Sr^dgt.  ^,,7n/Aia     •branch' 


So^t»"%S-^r-u.t. 


.A\ 


APPENDIX  Y  Y — ^REPOBT  OF  MISSISSIPPI  RIVER  COMMISSION.     3661 

Appendix  3  F. 


Sigheel  and  lowest  gauge-readings,  1899* 

MISSISSIPPI  rivp:r. 

[Gauge  mtm  are  referred  to  Cairo  datum  plane,  wliicli  is  21.26  feet  bclnw  tlio  (provi8iona1)  moan  Gnlf 


Zero 
eleration. 


400.79 
680.. 14 
«M.88 
4«9.72 
233.07 
400.23 
*861.30 
S21.28 
287.14 
375.80 
250.62 
228.55 

203.07 
181.48 
161.08 
147.08 

128.78 

116.44 

108.00 

80.62 

06.04 

68.74 

86.80 

^3.85 

T3.06 

20.06 

21.06 

10.14 

2L24 

20.01 


Ktn;;<'fi. 


UiL'host. 


Date 


North  McOn'gor,  Iowa 

Hannibal.  Mo 

(Sraflon,  Uls 

8t.  Tionin,  Mo 

Cboeter.IllA 

Grays  Point,  Mo 

Belmont,  Mo 

New  Madrid,  Mo  (MiirrirtHoim  Lnndin;;^ 

Cottonwooil  Point,  Mo 

Fulton,  Tenn 


26  .. 
•J<V-7 

:<1  .. 

•I 

■  >    .  •  . 

18  .. 
19.. 
21  .. 

^^     ■  ■ 

28  .. 
20  . 
30  .. 


Gaii^t'  > 
reiulini;. 


Memphis,  Tenn. Mny  2-3  .. 

Mhoon  Landing,  Mim ,  Mm v  8-11  . 

Helena. Ark I  MuV  11  ... 

Sunflower  Landing,  Misn |  M.-iy  11-13, 

j      JuneL    ' 

Month  White  River,  Ark :  Junol i 

Arkansas  City,  Ark -...do 

Greenville,  MIsh ' . . .  do 

Lake  Providence,  La ;  .J  uno  2 . . . . 

Vicksbnrg, Miss June  2-3.. 

St  Joseph,  La. |  June  3-4.. 

Natchez.  Miss J uiin  26. . . 

Bed  River  Landing.  L.i '  Juno  27... 

Bayou  Sara, La i  June  28... 

Baton  Rouge,  La (1<» 

Plaqueniine.  La ,  J  uuti  13. ., 

Donaldson ville.  I^ do 

College  Point,  La do 


Carrollton. La '  .Tune  10... 

Fort  Jackson,  La iuno  13... 


13.1 
12.1 
l.-i.  H 
20.  8 

2iri.8.~> 
:<5. 05 
31.20 
:i5.()0 
4:i.  14 

f.')7.(i8 
'M\.  45 
31.27 

34.60 
36.30 
4:..  73 
41.70 

49.27 
50.0 
44.28 
41.90 

4a  4.'> 

44.  .'>.') 
48.  lU 
48.87 
42.25 
38. 45 
33.50 
30.15 
25.62 

17. 35 
to.  85 


Lowest. 


Date. 

Gaugo 

reading. 

Nov. 23  ... 

—0.70 

Nov. 24  ... 

1.1 

Nov.2:J  ... 

1.7 

IVc.21.... 

— L4 

Dec.  24.... 

1.1 

Jnii.  15 

--1.8 

i>«^.2:)-:m). 

1.85 

Oct.  28-9.. 

2.  68 

..  -do 

f3.4 

()«t.29-;a. 

0.40 

0<t.     30, 

4.72 

Nov.  1. 

Oct.  30-31. 

L60 

Nov.  1-2.. 

—2.2 

<Vt.31.... 

1.18 

Nov.I 

3.2 

Oct.  27.... 

6.50 

Oct.  28.... 

2.1 

Oct.  27-28 . 

2.80 

Oct.  28-29. 

0.70 

Oct  30.... 

—LOO 

Nov.  6-7.. 

—2. 00 

Oct  29-31. 

5.00 

(Kt31.... 

2.12 

...do 

—0. 7.') 

..  .do 

2.50 

Oct..^0.... 

0.50 

Nov.  9-10 . 

2.:m) 

Oct  27  St. 

0.25 

Nov.  20. 

Nov.  21 . . . 

0.15 

Nov.  20... 

0.60 

*  Approximate. 


t  No  record  June  :t-ll. 
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24L55 
100.80 


24.17 
24.17 
20.17 


•444.26 


447.58 
410.76 
302.85 
3U8.40 


Arkan»<i9  River. 


Little  Rock.  Ark. 
Pine  Bluii;  Ark  .. 


Atcha/alaya  Hirer . 


Barhre  Landing,  La 


Mav21  ... 
May  22  ... 


31.20  :  Jan.  17 

35.00  '  Oct  17-18. 


June  27  -2ft  I      49.  70  '  Oct.  25 . . , 


Siuimsport.  La June  24. .. 

Weat  Melville,  La June  25... 

Cumberland  Hirer. 

Kashville,  Tenn Apr.  26... 

Jllinoi9  River. 

Beardatown,  III May  15, 16 

Ohio  Jiiver. 


Cincinnati,  Ohio 

Loaisville  (upper),  Ky 
Lnuinvllle  (loMcr).  Ky. 
Puducuh.  Ky .*. . 


46.04 ; 

I       3;"i.  0 


38.80 


S0QL84I  Gftiro,m. 


Apr.  25... 
A]»r.  23... 
Apr.  23... 
A|»r.  29  . . . 


18.4 


43.80 
21.  80 
47.40 
42  9 


Apr.  28.. .1     48.29 


Oct.  20,27. 


Nov.  1 


Oct  29-31. 


Nov.  5, 6  . . 

N»»v.  8 

Nov.  7 

Oct.      30- 
Niiv.  2. 
Oct  29.... 


6.00 
7.85 


0.20 

2.' 80 


—0.20 


6.0 


3.  ."iO 
2.U0 
2.70 
0.7 

3.85 
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Highest  and  lowest  gauge  readings,  1892 — Continned. 
TBIBUTAKIES  OF  MISSISSIPPI  BIVEB  AND  ATCHAFALAYA—Continned. 


Station. 

Stages. 

Zero  ele- 
V at  ion. 

Highest. 

Lowe 
Date. 

St 

Date. 

Gauge 
reading. 

Gaiijice 
readinj;. 

3117 

Old  Kxoer, 
Head  of  TumbuU  Island.  La 

Jane  28... 

• 

Jnnc  6 

June  27-29 

May  23. 24 
Mav  24,25 
M.'iy2«  ... 
Juno  12, 13 

May  9 

• 

1                  g 

■  Jan. 17 

Apr.  8 

Apr.  13  . . . 

May  20  ... 
May  27-28. 

Apr.  29^0 

60.15 

37.10 
41.1 

84. 8& 
2K.40 
35.70 
38.25 

80.4 

37.0 
24.00 

21.5 

30.40 
32.65 

27.40 

06.69 

Ouachita  Jiiver. 
Camden,  Ark 

Oct  12-14. 
Oct  10.... 

Oct  14.... 

...do 

Oct.  13, 15. 
Oct  20,23. 

Oct.  27-31 
Not.  10-14. 

Oct.     2^ 
Nov.  1. 

Oct.     2». 
Nov.  2. 

Oet  18-22. 

Oet  13-14. 
Oct.  10-20. 

Oct.  81 

8.50 

5L55 

Monroe,  La - 

1.7 

244.78 

Jied  River. 
Fnlton,  Ark 

5.20 

223. 44 

( larland.  Ark 

2.66 

161.27 

Shr»'v«»iM)rt.  La 

—2.00 

04.46 

Alexandria,  La 

— 4>.66 

St.  Francis  River, 
WitiBburs:,  Ark 

— s.ec 

*651.90 

Tmnetnee  River. 
Chattanooga,  Tenn 

1.1 

Florence,  Ala 

0.80 

*897.81 

Wahath  River, 
Mount  Carmel,  111 

0.0 

White  River,* 
Jacknonport,  Ark 

0145 

Clarendon,  Ark 

08.02 

Tazoo  River. 
TajBooCity,  MUb 

—LOO 

*Api»r(>xirnjito. 

Appendix  3  G. 

MTSSTSSTPPT  RTVKIJ.  FKOM  CAUH)  TO  HEAD  OF  PASSES. 

TAiii.E  T. — Shoivimj  for  the  f/tars  /S7J-IS(K?  (fxrrpt  as  notrd),  hiffhettt  and  lowest  and  mean 

hujhvst  and  mean  loiresi  staffen. 

Idaniri'  7.«  ri»s  jin-  nfi  rn<l  to  (Jairo  datum  ulaiie  wlii(^h  ia  21. 2G  iVrt  brlow  the  (T»n»viHi<)nal)  mean  Gulf 

h'\v\.] 


(JantTf  ' 

Zt'IO. 


Slatiun. 


In 

2'.  HI. 

20:$. 


s|      Cairo 

I»7  .   Miiiiiilii.s 

I  ■ 


l»>i      llclt-na 

7U  I  t  Mr.ulli  Wliit*'  l:iv»r. 


101. 

I'JH. 
S'.» 
(Wi. 

.ny 

'S.i. 

21 » 

20.  i»l  .  Cainilltnn 


•'2 

04 


I.%-»«'  rruvidiiict' 

*  \  ickshur;: 

S'.ltrlic/    , 

*  IJcil  Kivir  I.aniliiiu 
li.ltoil  IJ«»U"«» 


St.igp. 


:)L'.  17 
;!.'..  ('K> 

4S.  10 
50.  1(1 
41.90 
41».  •>;"» 
4S.  ♦!(» 
4,H.  S7 
.'5X.  4r. 
17.35 


Iliirlicst. 

Date. 


Lowest. 


MfAIIH. 


Dale.  Sta-c.     "*«»'•     ^^Y' 

I        "^  i'rtt.        est. 


.  Fel».27.  i^sri 

Mar. -J::  1,  Apr.  4, 

:     :».  is'M*. 

'  Ai»r.  :{u.  i>^.^fi 

I  Mar.  :)1,  IHIHJ 

JuiH'  2.  1M<2 

Aj.r.  2t.2:»,  1H90  .. 

Ajir.  2:{.  iS'.Mi 

.lniii'27. 1S!»2... 


T»(T.n  1,1^76. 
Dec.  2".,  Ih72 


Jan.r».  1888 

()«t.  It-l.'..  1M7!». 
Der.  21).  1.-72  ... 
N.»v.2t.  l.N^7  ... 
Dec.  14.  1.'..  1X72 
.\iiv.  'J.'..  1KK7  . .. 


June  L's.  l^J'.i'j ;  ,Iaii. '.».  1S77  . 


June  10.  lhj»2, 


Deo.  27, 1872. 


Ffct. 
0.10 
-  0.  {K> 

—0.18 
2. 40 


Frrt. 
44.84 
32. 88 

4:1. 27 
4rt.67 


■{.85 

.37.23  ; 

—3.91  ' 

43.  70 

0.(M)  ' 

42.  W 

0.40 

43.34  ; 

0.90  . 

32.47  1 

— L60 

13.72 

Feet. 
4.04 
2.09 

4.36 
6.71 
2.72 

2.  H?) 

4.  .'i4 

4.  lO 

2.  8l» 

—0.04 


t  IIii:li  walJTB  1880-1892;  low  'water.M.  1S70  1892. 

♦  Low  w.itns  1878-1879  internoialcd  Irom  Luke  Providcuco  and  Nfttche% 

^11^79-1892  only. 
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HISSISSIPPI  BITSR.  FROM  CAIKO  TO  HEAT)  07  PARRES, 

Tahlz  Tl.Slioaing  for  Iht  year*  /575-/a.U  (trr^pt  at  noleil)  llit  mmn  numlier  of  3ay» 
iwring  vMek  the  ttage  In  /«et  aboee  exlrtme  Iok  traier  vaa  tmbtiuxd  lieltoixH  the  fig- 
■re*  at  htaii  of  eolunmt. 

IGugv  ueitm  are  nfured  to  Cairo  dati 


Oaure 

'"l.^"" 

BUtluD. 

71nj)i. 

h 

w.'b 

£ 

i^ 

40 

ia 

Fitt. 

is 

138.73 
89.03 

88.04 

."T™, 

11. 1 

S 

Tlio 

^■tf 

/toll. 

^'f 

•1 
'1 

85 

Mwopbii  

4l 

"  u% 

VlckjburK 

of  2 

!! 

Ua 

11,7 

20.0* 

R«lKivurl,nn.liiij:' 

fl»lOD  KdUgB 

9T  »,  ISTl.  1  Ext 

»  EiMpi  in  UI7I-T4  mni  1B78-'TO.     '  Uc c 

SiDill  break*  in  leoonU  latoipobtod  from  at 


Appbxdix  3  L 

TABPT-ATBD  REROT.TS,  WITH  ITKI.ll  AXl*  (IFFTCE  RFTOTITS,  OT  mRPHAnOK 
UKAHLKKMENTS  ON  TUK  Ml.SSlS-SIl'i'I  HlVKli  AKD  Tllll!l•TAI;I^S  AND  TUB 
^Ti-HxIfAT.AYA,  AKD  OF  UKKVAJSciK  AKI>  OVBKFLUW  HUAmJitEUEliTd,  ISW. 


BanieafitBtlan. 

ll»I«rta. 

T«l.nlnt«l  T«mlta. 

Field. 

Offlco. 

807(1 
aii7T 

DiM'liarso. 

hum 
:Hii>4 

Slopo. 

r<,g>. 

OJuml™..  Ky' 

aaoi 
:iou4 

snuii 

Wllaon  Point.  La 

3m 

BSrJnJvrjJSidiiiriv:::::::::::::;:::;:::: ::::::  :::::::::;:: 

301111 

3IJ7S 

SI<onie,I.B 



Titble  of  motor  ratings  oi)  ])uge  3700. 


CiCTUMs  Third  Dlatriet . . . 

Bajou  Banboluraew 

Ci^vuBM  Fonrth  DkUict. . 


IPOBT  OF  THE  CHIEF  OF  BKOINEERB,  tJ.  S.  ASHY. 


Amklia,  ArK.,  Angvtt  S,  JS9S. 

T  IiAYe  the  bonorta  make  tile  fulloiringrepnrt  on  the  higb-wnlcr  tluchargeobserviv- 
I   ticmn  ntnite  at  Coliimbiis,  K;.,  nnd  TleleDO,  Ark. : 

The  obHen-atioQs  were  niartc  with  tlie  atciiiner  H.  L.Abbol,  utid  the  party  uf  0  tu«n 
was  ■iibsixtdd  OH  bourd.    The  ui^tcr  niiithod  wju  iiBCit. 

The  ioBtnunejits  in  iwe  w«re  Prico  mutur  ^o,  31,  ( 
J  aiAn«itl  ohrouoninter  No,  1341,  niude  by  T.  S,  &  .1.  D. 
I  «it^eyel,  sounding  loads,  lin™,  etc. 
>      The  meter  yraa  BUBpenrlod  I'rom  u  liooia  10  feet  li>u|c 
•  IxtoQl  projeotiDg  over  tlie  starboard  Bide  Irom  the  rool' 


the  stern  of  the  Abbot,  the 
d  innking  ft  rif^L  t  sngle  with 
tbe  axia  of  the  liont.  A  steel  sash  cord  thn^e- nix teentbs  of  nu  inch  in  dimnuter  possoil 
■round  a  reel  oa  roof  and  near  Rtcrn  of  boiit  through  a  amiill  pulley  in  tka  end  of 
the  boom,  thence  to  the  meter.  There  was  aootlier  etuel  sash  cord  whiob  ran  frnm 
theueter  thmngb  a  pulley  on  the  end  of  aSO-foot  booui,  which  esteuds  over  theboW 
of  the  boot,  to  a  reel  on  tha  roof  ou  Uiw  of  boat.  By  paying  out  proper  tuni^thH  of' 
.■tandJBg  and  guy  lilies  the  mtttir  uould  be  immereed  to  any  desirtd  depth  and  beld 
injilsice.  „ 

The  obseivationH  of  Colnmbus,  Ky.,  wore  made  on  the  enme  seotlon  that  wns  nse&i 
(91.  Thi^  Hounding  and  velocity  statioiia  were  loouteil  with  a  sextant.  Them«t«r^ 
lowered  to  the  six-tr'iiths  dfpth. 

le  BoxindingB  on  April  16  nud  16  were  made  with  a  BO-pouud  lead  attached  to  a 
-"-     -  ■  ■  '  ■      -        ■  'on  bow  of  the  Imat.     The  depth  was 

«  of  the  reel, 
nuer.    In  deep  watoi  drifting  Bouud' 


Tho  gauge  readings  ci 


0  of  observation. 


B  Al  Bflmia,  Ark.—'Vhe  section  wan  the  us 
*  of  taking  the  obscri'Htione  were  the  Hitmi 
>',iLpnI  18  and  May  3  were  made  with  the  6< 


lie  ae  that  used  in  1888- 
as  at  Coltimbns,  Ky. 
-pound  lead. 


By  refeTTing  to  tbe  accompany  in  g  table  it  will  be  noticed  that  afl«r  .Inne  I  the 

VDloi'iticH  nt  HcOona,  Ark.,  huVR  dp('r..aBi'd  vi-ry  percfpliMy.  This  was  IK^ti^■cd  at 
the  time,  and  the  muter  was  examined  to  see  if  then)  was  anything  wrong,  mi  it 
was  fonnd  to  be  in  lirst-claas  condition.     •     •    <• 

C*pt.  S.   W.   BOBSSI.BR, 

Corpa  of  Enginetn,   XJ.  3.  A. 


T  PABTT,  CFOir  DISCHARGK 


Hexphis,  Tknm.,  JwmS,  I89t. 

I  have  the  honor  to  snbmit  the  following  report  on  the  field  work  of  bigh-water- 
diaohargo  observations  at  Fulton,  Tenn.,  in  April  and  May,  1892. 

The  party,  coiisietins  of  assistant  engineer,  recorder,  leadsman,  pilotjineohuiEoal 
engineer,  lireaian,  and  two  deck  bands,  was  organized  April  13.  The  ateamer 
liatca  and  one  akitf  were  naed  during  the  obBervatluns.  Instruments  in  nie  con- 
sisted of  two  tranaits,  one  level,  one  stop  watch,  one  16-pound  lead  with  |  inob 
woven  cotton  line,  and  one  set  of  double  noata.  A  piano  wire  with  41-poand  w^ght 
waa  also  used  to  check  soundings,  but  from  awkward  arrangement  of  reel  and 
want  of  practice  In  its  manipulations  proved  unsatisfactory. 

Tbo  discharge  section  is  located  about  5,000  teet  above  Fulton,  aa  indicated  on 
the  accompanying  map*,  which  also  shows  position  of  gauges  and  anrfkoe  Telocity 
sections  at  Craighead  Point  and  Falls  Landing. 

From  a  point  above  tbo  steamer  was  allowed  to  drift  to  range  B  C,  atwUoli 
instant  the  sounding  was  made  and  signal  given  to  trausitman  at  D  (see  aketol)* 

■  Not  prlnlad. 
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herewith),  who  noted  the  anj^lc  anrl  rolor  of  8i«riial  flap,  which  latter  and  depth  was 
roccird«Ml  by  afwistanton  board.  lu  No.  1  and  alloddsuiindin<r.H  a  red  fla*;  wuh  iiHed; 
a  white  flag  was  ni»(  d  in  all  even  souudingB.  This  Kyst(;in  of  llupsi>j;naJiugi8  highly 
reromnicnded  for  this  class  of  work. 

f^onndings  were  taken  Mbont  90  feet  apart.  The  lead  line  used  was  very  clastic, 
and  although  tape  corrections  were  ap]ilied  each  day  as  soon  as  soundings  wore  over 
apparent  discrepancies  are  in  great  i»art  due  to  it  during  the.  tirKt.  week  of  observa- 
tiuns. 

In  float  observations  the  boat  would  occupy  a  position  on  an  auxiliary  range  lino 
above  discharge  station,  anil  then  be  dircetcd  in  the  ]U'oper  point  on  sanu*  by  the 
transitumn  at  D.  The  float  was  tlicn  dro)>p(Ml  and  <'lnKi*ly  followed  by  tiinekcc])er  in 
Akifl',  and  when  under  goo4l  headway  a  signal  was  given  t(»  transitumn  at>  li  and  I), 
"who  <d»«erved  and  noted  the  "Ht:irt  *'  augJes.  At  the  ex])iratiou  of  one  minute  the 
signal  was  repeated  aud  stop  angles  noted.  Thus  was  determined  tiie  location,  ]>athy 
and  time  of  each  float.  In  the  tabulated  sheet  herewith  submitted  the  veloeity 
normal  to  line  li  C  at  point  of  crossing  or  on  projou-  at  ion  of  path  of  float  is  given. 
The  object  in  view  was  to  run  the  floats  at  certain  ]>1mccs  aud  have,  the  anchor  or 
submerged  portion  to  travel  mid  dejitli  the  stream  at  each  (daeo. 

The  float  consisted  of  a  double-coned,  air-tight  tin  buoy,  with  flag,  connected  by 
a  tine  cord  with  a  tin  anehor,  whieb  etmsisted  of  two  sheets  of  tin  1*0  by  14  inches, 
crossed  at  right  angles,  making  four  h'avcs  or  flanges  7  by  20  inclu's.  The  buoy  was 
5t  inches  diameter;  total  length.  12  inches.  The  connectini;  cord  varied  in  length  to 
«»Qit  depth  of  stream  at  each  point  used. 

Of  a  number  of  surface  floats  passing  through  2(10  feet  ranges  at  Craighead  Point 
and  Falls  Landing  the  velocity  of  the  swiitcst  is  report «mI. 

Ganges  were  read  daily  and  hour  noted  at  (  raigl:ea<l  Toiut.  station  "  B,"  Falls 
Lamliiig  gauge,  and  at  Fulton,  and  finally  reduced  to  rea<liiig  at  time  of  discharge 
observati(»ns. 

Levels  carefully  checked  between  gauges  gave  relative  heights  aud  data  for  calcu- 
latiug  sin.  of  slope  inclination. 

Tlie  plan  of  discharge  section,  triangulation  ]u)iuts.  and  i»Mths  of  floats,  etc.  was 
platted  on  a  sejile  of  ^o^ou;  as  per  tracings"'  herewith,  and  <listauces  sealed  and  applied 
m  arriving  at  results. 

•  •  •  f*  «  »  « 

The  river  width  was  constant,  the  banks  (Ui  each  side  being  vertical  during  obser- 
vations. 

•  •••«*  »  • 

As  the  angle  of  slope  inclination  was  cyeeedirgly  sinall  the  sin.  was  (ditained  by 
dividing  the  fall  by  the  distauie  between  two  gauges  and  given  to  seven  deeimal 
pl.ieps. 

There  are  submitted  herewith  traiings  showing  di-^rbarge  se«'tion,  triangulation 
stations,  antl  ]»atbs  «if  floats  each  day.  and  eross-sertion  .sheets  showing  co-  tour  of 
bottom  and  veio'ity  eurves.  The  notes  have  Wvu  ropied  into  one  field  book  in  ink, 
and  all  the  plats  and  ealculations  rarcfully  checked. 


Cax»t.  S.  W.  HoKSM.KK, 
Corj/8  o/  LnyintcrH, 


v.  6.  A. 


EXTRACT.S  FROM   UKPORT  OF  MR.   CTIAIU.F.S   H.    MTIJT.TJ,   CniFF   OF  FAllTY,  UPOX  DIS- 

C1IA1:GK  OnJjKKVATION^   AT  AUKAN^AS   ri TY,  AUK. 

Oi:r,r.N\  ii.m:.  Miss.,  Jnhi  l(f.  JS02. 
The  following  is  a  report  of  the  ob^^ervatioii  ]iarly  statitmed  at  Arkansas  City 

Ark. : 

The  party, numbering  thirleen.  arrived  at  the  stati«»n  April  \><,  on  board  thi»  I'.S. 
snag  boat  Horenve,  which  boat  ax  as  used  lor  tin*  oli>rr\  ations.  Some  of  the  old  t.:r- 
getMwere  found,  and  the  rnnge  ummI  1;  st  v»ar  was  nl-stabli>hed,  with  the  observing 
stations  in  praetieally  the  same  piai  es. 

I>/oci7i/  ohni'rrtit'wiiH. — Priee  curient  nu  ter  \o. :{!»  \\a<  ii-:ei|  tVoin  \i»i  il  22  until  May 
80,  on  which  day  old  meter  Xo.  .">  was  usimI:  from  May  \\\  until  th.  riid  of  the  work, 
.Inly  I.Price  meter  No. 3S  was  usrd. 

The  meter  was  attached  to  a  rod  holding  a  2;»M-]Mnind  lead  wei^hi,  and  lowered  to 
six  tenths  of  the  dc])th  on  a  three-««ighih-ini-h  wire  eable.     'fhis  ajqjaratiis  abtuit 

*lso\  i»iiiiti.«J. 
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midway  of  the  hont,  to  he  near  tlu*  center  of  gravity.  A  guy  line  of  No.  12  wire,  lead- 
injx  froin  tlio  lea«l  to  the  forward  end  of  tho  hoat,  hel]»ed  to  steaily  and  liold  in  place 
the  weif^ht.  'I'hiH  line,  afttT  some  <'Xperiiiieiitin|;,  was  finally  attached  to  the  upper 
end  of  3-foot  rod  on  whirli  the  lead  haii^H  and  meter  is  placed,  insteiid  of  attacDiDg 
it  directly  to  the  lead,  which,  it  is  th<mjj:ht,  will  cause  much  canting;  of  the  lead.  T# 
still  further  previ-nt  the  cantin*^  of  the  weijjht,  and  also  to  steady  it,  a  sheet-iron  vani^ 
haviu}^  hoth  vertical  and  hori/ontal  win«[:«,  was  placed  hehind  the  weight. 

For  a  recorder  a  telegraph  t«ounder  was  used  and  the  ''ticks"  counted.  The  nsnsl 
time  of  occupying  u  station  was  live  minutes,  care  being  taken  to  begin  and  cud  on 
the  disohargerange,  this  being  more  earefnily  obtained  by  having  a  man  in  the  pilut 
house  assisting  the  pilot,  one  watrhing  each  range.  This  rule  was  obsen-eil  uni- 
versally, exceiit  where  some  extra  work  was  being  done, 

iiouiidingii. — Were  takt^n  with  a  2()-pound  lead  mi  a  three-eighth-inch  cotton  line, 
located  iubtrumentally  by  a  transit  at  a  ]ioint  2,r00  feet  above  the  range,  readin; 
the  angle  from  the  i»erpendicular.  The  tiaginan  on  the  steamer  being  careful  to 
always  kee))  on  the  range  by  moving  back  and  forth  on  the  roof  of  the  boat. 

Meter  ratings, — Ratings  were  tak«"ii  as  often  as  the  time  could  be  found.     *    *    • 

Vouhle  float  ohnerratiotis. — Five  <»f  these  observations  were  taken  from  time  totim* 
with  the* results  as  shown  in  the  table. 

The  subsurface  tloat  was  a  tin  cylinder  about  15  inches  high  and  10  inches  iu 
diameter;  the  surface  tloat  was  of  tin  in  the  usual  shape  of  a  buoy,  about  10  iuchei 
long  and  8  inches  thick,  these  attached  with  tish  cord. 

Meter  observations  wouhl  be  taken  in  the  morning  and  the  floata  in  the  afternoon, 
using  the  same  section  which  was  sounded  between  the  time  of  the  observatioM. 
The  subsurface  floats  ])ut  at  six-tenths  of  the  depth.  Ranges  set  one  2lK)  feet  alio« 
and  another  2i)0  feet  below  the  discharge  range.  The  floats  were  droppe*!  far  enough 
above  the  upi»er  range  so  as  to  acquire  the  velocity  of  the  current  and  at  a  place  « 
that  they  would  strike  near  the  respective  stations.  It  was  ditttcult  to  have  tbea 
strike  the  proper  ]dace,  and  many  were  tried  several  times.  Most  tiroes  only  one 
transit  could  be  used.  A  skiff  followed  tin*  float  and  signalled  to  the  transit  mas 
when  crossing  the  ranges;  the  skifl'  man  keejiing  the  time.  The  observation  of  Juljr 
1  was  taken  with  two  traiisits  and  therefore  may  be  more  nearly  accurate  than  the 
others.     It  shows  a  marked  increase  in  the  floats  over  the  meter,  almost  4  percent 

Jh'ifting  stpundings. — Two  sets  of  drifting  S(mndings  with  piano  wire  were  taken ii 
a  check  on  the  lead  line  soundings.  .Tune  14  giving  seven-tenths  per  cent  less  and 
June  21  giving  2^  per  cent  less  than  the  lead  line. 

Monment  of  boat. — Four  observatifnih  were  taken  to  determine  the  path  of  steamrt 
during  the  time  of  occupying  a  station;  observations  taken  every  thirty  secomk 
\VlH*n  possible  these  were  taken  with  two  transits  on  the  bank  reading  BimultaneonBljr 
at  a  signal  from  the  boat,  angles  to  a  fixed  flag  on  the  roof  of  the  steamer.  Hot 
when  only  one  transit  was  used  it  read  the  angle  to  the  flag  to  determine  the  latenl 
motion,  while  the  movement  above  or  lielow  the  range  was  observed  ftom  the  InMt 
at  the  same  time  by  having  the  railing  graduated  in  feet  both  ways  from  the  flag  («r 
zero)  and  a  man  to  nu)ve  back  and  forth,  constantly  remaining'  on  the  range  and 
recording  his  position  at  tlio  ])roj)er  moment. 

The  observation  of  May  5  bi^ng  incomplete  no  calculations  were  made  for  that  day. 
but  the  correctifins  tor  the  other  days  are:  May  14,  subtract  11,781  cubic  feet;  Miy 
.'<0,  subtract  2,41('  cubic  feet :  .fniie  li.  subtract  SSO  cubic  feet. 

It  will  be  observed  that  the  large  amount  on  May  14  is  due  mainly  to  the  fact  that 
on  two  of  the  stations  the  observations  ended  at  a  considerable  distance  above  th< 
place  of  starting,  'i'liis,  bei-ause  of  a  necessarily  diflerent  distribution  of  the  force, 
there  being  no  one  to  assist  tlie  ])ih)t:  hence  the  results  are  mnch  in  excess  of  whit 
they  would  be  under  the  usual  distribution  of  the  force^  and  show  (hat  the  mov^ 
meiit  of  the  boat  introduces  little  or  no  error. 

iJircf'thn  of  current. — This  can  be  observed  from  the  path  of  the  floats  shown  on tha 
tracing,  and  it  will  be  seen  that  there  is  almost  always  .scune  angle  with  the  perpen- 
dieulai*  to  the  range.  It  is  believed,  however,  that  any  error  from  this  source  is  vfry 
small  and  v**boul<I  not  be  considered. 

Panther  ForvKt  Crcrasst-. — Oecurred  May  i:J.  11:80  p.  m.,  at  a  jmint  about  3  mil* 
below  (iaines  J-an«ling.  and  45n  miles  by  channel  distance  from  Cairo.  (Forrennlt* 
see  crevaSvse  table ). 

/•"niton  Lakr  CriraMr. — Occurred  .June  2  about  1  mile  below  Arkansas  City  and4i>8 
miles  by  ehaiiiu'l  distance  below  Cairo.  At  first  a  series  of  small  breaks  a  foot  or  «o 
in  deptli  running  through  the  railroad. 

The  observatitnis  from  Juni'  'A  to  15,  inclusive,  were  taken  by  Mr.  Baily  who  liftd 
charge  of  tlie  party  during  that  time;  those  of  the  27,  28,  and  29  of  June  were  alM 
taken  by  Mr.  IJaily  (with  his  paity  aiid  ouUit). 
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,    DPON  OVItRtUrW  BICTWCKM 


ABiUNnis  CiTV,  AiiK.,  June  ts,  mat. 
in;;  rnpurt  npou  tlio  illscliDTge  obe«rvatinn« 
-S  to  31,  isfe. 
'  wiw  tliruiiKb  two  kf niU  of  niienlncF'.     Tho 
I"  uf  tilt)  wat«r  ftbout  'A  indi"H  nbovn  tho 
'  [  ilie  ruilruuil  (>iu bull k men t  onil  Iriiok. 
I  iirliargu  tibuKIvatioiiH  •*»/*  tukpn  witti  *iir- 
tiiug  guuariUly  frum  25  fMt  to  SO  Tept  belotv 


'  LiMud  for  flouts  heltiw  tlie  bridees,  but  on 

I.  ritbM  locnMty],  tin  anrfftce  iToats  were 

I    I'V'KtiORH. 

crmig  tlie  bnttom  of  tlie  water,  eight-tentba 
d  tliu  mean  of  tlio  vertical,  tha  aanio  m  fur 

it  will  be  (ibButvciI  thut  tlic  toIocUIm 

lir  ilowi.vi^r  ili'iHiiibiinkmcnt  a  cunairt- 

I.  .  .',.iii..i,-.  I!.  .1  tiaHotiiittadaaunlm- 

■  '.. 'li  murenuurly  miial. 

»,— Noting  the  iJiflTer- 

,  .        ■■.iinlisya,  Bomeoliser. 

■iLi:._iLvi!:Lii.i  _'-u.  j  to  aBttirtuia  to  wlittt 

citj  to  Ibe  sHjfiu'e  velocity,  w»s  oiihU- 


i"-   i"i    -''I >iu<    r i>iit)htii>iis  wonlii  cbaijgo  the 

:k  anil  29:  |Hul'l88=lS2  (aiiprosiiuataly) ;  Va*  of  131  =  163 

airtiiiiTistely)  tboTia&nd  entile  fiiet  psf  aecood. 
■Hn.l31;  *B  ori2l=85(appro!ti    altOy);  Wofl40=""' 


tit  the  timn  tho  ilisehnr)(e  obHerval 
11(1  of  tho  striDgers. 

tiidt  obHorvfttions  were  not  made  as  far 
obNervntionn  aail  heuce  the  iuflli- 


3  the  dischargB  wua  soine- 


lu  eouh  caa 
.1  111'  ratioa  woiil^ 

'.'. — The  maximum  cUaofaarge  in  1S90  wim 
I'l  about  one-hnlf  as  ereut  aa  in  1893. 
.11  ('ivvasaea  in  the  loveea  along  thaSliii- 
')-  tliere  were  no  orovasaes  intbfAe  leveos, 
.1  Biver.  Of  these  the  Auburu  CrcTMiie 
<   Iiiug.     The  lirerwaH  3.S  feet  hiehet  (at 

ri|;n  sectional  area,  bnt  vreru  an  lonatnil  that  p.irta 

Ifoti  orihf>  current  imiatulijLtely  above,  kivIii)!;  tlie 

\g  about  35  uijlea  above  tliu  back  wiitor  from  the 

..  river  fWtui  the  locality  of  onr  itiar.hnrgc  nbsorviv- 

(lisUut  by  the  route  throURli  the  orevaSHe,  the  reanlting 

on  UiAt  of  the  oversow  of  1890. 

tt*  Mittifippi  Jtirer. — The  crevasse  being  ahont  60  milee 
r  and  abunt  S5  milea  a)>ove  thn  bnnli  water  froia  the  Mta- 

lh«  iliMchargie  woald  have  been  abont  an  great  had  tbo 

aevi-rol  f>-cl  lowiT  tbau  thuatitgervnclied  by  this  Uood. 
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KEPOUT  OF  MR.  E.  C.  TOLUNGKR,  ASSISTANT  ENGIXF.KR,  tJPON  DISCHARGE  OF  BAYOt 
BARTHOLOMEW,  WITH  LETl'ER  OF  MR.  HOWARD  DODD,  OBSERVER. 

Arkansas  City.  Ark.,  July  5, 1S9C. 

I  wonld  respectfully  state  that  the  diHcharge  observations  of  Bayou  Bartholomew 
were  tnkoti  at  Browns  Bridge,  Lincoln  Conuty,  Ark.  This  location  was  more  favor 
alilo  tliau  at  any  point  below  for  cbtninin;^  Hatisfactory  results.  The  water  in  tliti 
bayou  had  fallen  4  feet  when  the  observations  were  taken,  and  it  is  reasonable  M 
]>r^snuie  that  a  greater  surfaeo  velocity  Wduld  have  been  obtained  at  the  muximani 
rise,  but  iis  the  water  had  been  over  one  part  and  against  the  stringers  of  the  remain- 
ing iiart,  and  as  tlie  bridge  did  not  show  any  signs  of  being  moved  from  its  founda- 
tion it  is  my  o])inion  that  the  niaxiniiini  velocities  wcro  but  little  if  any  greater  tium 
at  thi^  time  the  observations  were  taken. 

The  bayou  is  through  a  low  flat  country,  and  above  the  Lincoln  County  line.  The 
bed  of  the  bayou  is  occupied  with  a  growth  of  large  cypress  trees  giving  it  the 
api>earance  of  a  large  cypress  brake. 

"Arkansas  City,  Ark.,  June  S9^  1S9S, 

"In  connection  with  report,  herewith  returned,  of  observations  taken  on  dis- 
charge of  Arkansas  River  ifood  into  Bayou  Bartholomew,  I  wish  to  state  that  owing 
to  the  fact  that  the  water  had  fallen  4  feet  froui  its  maximum  height  before  obser- 
vations were  made,  accuracy  in  obtaining  correct  soundings  and  measurements  woi 
dithcult.  Only  tbn?e  openings  were  found  at  that  time  emptying  into  Bayou  Bai^ 
thtdomow — f.  c,  Kb'tcher  Brake,  Deep  Bayou,  and  Ambon  Bayou,  fho  actual  width 
of  these  was  takt'U  by  measuriMnent,  4  feet  added  to  soundings  for  depth,  while  the 
additional  width  allowed  for  added  height  could  not  be  accurately  ascertained,  bnt 
was  estimated  as  nearly  as  possible,  from  marks  left  by  the  wat<T.  In  all  thew 
streams  the  velocity  was  taken  by  surface  floats,  and  after  repeated  trials  was  found 
to  be  1  foot  ]ier  second,  and  having  one  week  before  taken  observations  on  Ambon 
Bayou  and  lisb  Deadening,  when  the  flood  was  at  its  greatest  height,  and  found  the 
velocity  t(»  be  the  sanu?  as  at  this  date,  that  figure  was  taken  for  the  correct  velocity. 
The  remaining  points  of  discharge,  six  openings  into  Fletcher  Brake.  Bn>wus  Bayoii, 
The  Wa^h,  north  of  Deep  Bayou~and  FiKh  Deadening  were  drv,  and  no  observation! 
could  be  taken  further  than  estimates  from  measurements  of  the  depth  and  width  «i 
shown  by  the  marks  left  on  the  trees  and  banks,  by  the  overflow;  and  the  velocity, 
all  elstr  r>eing  equal,  was  considered  at  the  same  rate  with  the  streams  taken,  ana 
with  Fish  Deadening  as  formerly  taken  at  the  givatest  height  of  flotid. 

"  In  order  to  have  proof  of  the  correctness  of  observations  made,  I  took  sonndingi, 
etc.,  of  Bayou  Bartholomew  at  a  bridge  crossing  just  below  the  confluence  of  Deei 
Bayou,  where  it  «-arried  oft'  the  water  from  Deep  Bayou,  the  Wash  designated,  Fish 
Deadening,  and  Ambon  Bayou,  and  return  figures  in  my  report.  The  velocity  here 
was  tested  thorouglily  and  sbowed  only  1  focit  per  second  with  surfaw  floats.*  The 
sluggish  current  iu  tliis  stream  I  attribute  to  several  causes,  being  that  it  is  along 
and  extremely  crooked  strenm,  draining  an  even  and  almost  level  swamp,  having 
virtually  two  channels,  or  rather  having  the  low-Mater  channel  in  the  center  of » 
depression  extending  50  yards  on  each  side  of  the  banks,  before  reaching  the  general 
level  oi  the  swamp.  The  channel  j)roi)er  will  average  from  100  to  120  feet  wide  and 
3  feet  dec]!,  which  cirries  all  drainage,  except  in  rainy  seasons.  The  depression 
referred  to  extends  the  wh<de  length  of  the  stream  and  is  filled  with  a  thick  growtk 
of  vines  and  timber,  and  retards  the  current  to  such  an  extent  that  there  is  little 
difference  in  its  velocity  at  dift'erent  stages,  and  for  the  velocity  of  the  streams  and 
inlets  found  emptying  into  it  lam  satisfied  that  no  greater  rate  existed,  from  the 
fact  that  owing  to*  excessive  rains  prevailing  during  the  flood,  the  water  in  Bayou 
i?arl.boloinew  was  at  or  lu-ar  a  level  with  the  water  in  the  swamps:  and  more  cur- 
rent existed  <luri!jg  the  lirst  risit  and  subsequent  fall  of  the  overflow  than  at  the 
time  when  both  were  at  their  greatest  height.  This  fact  was  iUustrated  in  the  com 
of  Fletcher  Brake.  The  braki*  or  lake  was  a  circular  body  of  water  100  yards  wide 
and  4  or  5  miles  long,  eu)])tying  into  it  its  full  width.  "^  This  lake  was  fed  by  a 
bayou  about  '200  le<'t.  wi<le  and  six  small  washes  leading  from  the  overflow,  and  yet 
no* current  was  perceptible  at  itN  mouth,  where  both  currents  met,  and  dead  water 
was  the  eonseipience.  This  could  not  have  been  in  case  of  protracted  flood,  bnt  it 
having  e\ist(>d  only  four  or  five  days,  the  water  from  all  sources  only  served  to  fill 
the  lake,  and  it  could  only  find  egress  as  the  bayou  fell." 
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GHKKXVit.t.K,  Miss..  July  :s.  ISM. 
s  tukt^n  liy  niv  'luriug  tlio  LJgli  wiUcr 


■hnrKi^obBurval.li 

iDii  a  pnrty  <it'  tblrtavn, 

u  cblcf,  two  oaBistaitts,  pilot,  enginaer,  luitilaniau. 


I'  Mtler,  with  attail-nrlion 

<  Idcure  Hcofh. 

[il  Jiinn  ;J0  nontiniioDa  gnnglngs  w 


t  upJtiHt  nlioreWilMin  Point  Landing,  il  hnng 
liiiv  wutor  obaervulionj"  tJiUoJi  lii»l  yvat.  Tin- 
■   '■  uKi,  but  liuriiig  tlio  cBtiro  RcHns  nf  aang- 

'.k  tuaiiiBt  U1I  olil  lEvne,  nblcb  U  W  teul 
iiiiilunu  tlial  tit)  Huiiurato  oieMarnineutA 

i:ii>t  pMtUl  tliBphuruo, 

:'    run,  Btukffl  ii.'iuw  driven  ovcry  10  foot 


'  [i'<>t  above  And  radial  targets  on  the  near- 

..:ilf  nil  tJie  targMfl  were  on  the  oppoiiilB 

.  1  Liiii  al'J  31'.    Two  Ihoaaand  feet  above  tlio 

I  >iiii-  i\n:  i'iiu<.,!sf,li\  (Jhiite  pouta  nn  imitianse  Toliune  of  water 

V  eloLitj'.  ttio  anii  af  tlii'  chute  forming  an  angle  of  39  (lef^roes 

it.  the  point  of  entrance.     It  ia  believed  that  thii  water,  b> 

"li  boa  lurmerl;  Biiated  at  the  east  end  of  the  sei-tiou,  in  nnu 

iT  t  nrislLona  which  may  be  olisei^ed  from  day  to  tla;  in  thw 

.1-1  ^MTe  tlit>  OR^B  afTBcted,  tliB  ifurrent  vnrvlog  on  theni 

:t<    that  it  waa  extrnmely  (liKciilt  to  juilge  when  a 

'>[<t[Uii<Ml.    For  thin  reason  thi^Bu  stntioiTa  were  occu- 

-.  nnd,  In  fact,  dl  the  ebitiona  were  uetnpiDd  for  an 

:i'>  tixutt  period  being  nsod,  the  cuuntlna  beginning 

'ling-  nntil,  in  the  jiidgmont  of  the  chii'fTn  ftur  mean 

.'<Fii.liiue  BnDtll  tu«emt  the  oiirrent  on  Station  t  wnii 

I  iiv  double  Hoata,  and  the  entire  partial  diachargn  of 

'  II  lodfrum  theBnmofthereinaiu'ogpBrtlnliUschargra. 

,.n  i.u,n'.'u  the  up  und  downHtrsam  ourri'uta  wiis  not  at  all 

iH  Ji  pulut  GO  foet  oiitnidtt  Station  1  to  Station  2  within  n  niin- 

it'i-s  ruudcred  it  difficult  to  obtuin  a  truvdUchargL- during  the 

I'TTiil  Mtiv  :iO  PiIl'c  mnter  No.  38  wan  uaod  at  this  station: 

.  ■  *.  -  Xii.  39  look  ita  place.  No,  3B  bBing  sent  to 

"  il  rod  IS  inctiL's  above  a,  325-pouud  lend, 

.1  ipel  worked  with  a  ayBtem  of  apur  wheolH 

'il   would  lower  the  meter  1  foot.    A  Htunt 

iirerward  to  the  swivel  in  the  rod  abovig 

I  I  ]i::il  iti  th«  bow  of  the  Bteamboat  to  another  rct'l- 

line  to  pay  out  in  order  that  the  weight  ahould  he 

I'l^Lina  of  a  table  prepared  for  the  purpoae.    No  vans 

iperieaoe  while  in  charge  of  the  pattv  at  Arkanans 

u'liB  uwd)  has  demouatrated  the  fact  that  the  meter 

"I  Ibe  lowering  wire  inuoli  nearer  vertical  with  the 

lntionB  of  the  meter  wheel  nvre  counted  ou  an  ordl- 

'  lilt  witli  from  three  to  four  LecJanche  oelle. 

'   iMinlly  aupervised  th#  workiug  of  the  Rleflmer,  All 

["r,  tiiul  m  times  checked  t1it>coiiuliugHuf  the  Miii8tii,nt.     He 

I'.m  tu  ntart  &ud  wbeu  to  end  couuting,  recording  the  revola- 

ijiiitiou  of  boat  with  reference  to  the  cnrrcut,  and  Judging 

i;id  been  regiatered.    The  average  time  used  in  meaauriug 

luimdinga  were  taken  at  irregulur  iulerviila  across  the  aec- 

•puiuid  load  ou  u  tliree-oighths  inch  cotton  Hue,  esch  Boundinc  iH'liig 

-mail  BUglo  from  »  point  1,700  ieet  above  the  set'tinn.     The  rbief 

and  oUookeu  every  reftding  of  the  leadsmut,  taking  eai'e 
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that  thfl  Boundings  were  cau^lit  on  a  vertical  line.  After  the  Hoiin<linp:8  were  taken 
the  lead  line  was  tested,  aiid  iu  case  of  a  line  which  changed  imwh  tests  were  luade 
both  before  and  after  running  over  the  section,  each  set  of  corrections  being  applied 
for  half  way  across.  In  order  to  test  the  accuracy  of  this  method  drifting  sound- 
ings were  taken.  A  20-pouud  lead  was  attnclied  to  fine  steel  wire  graduateil  every 
foot  with  solder  and  tagged  every  5  and  10  feet;  this  was  paid  olT  from  a  reel,  llie 
weight  being  lowered  to  within  a  few  feet  of  the  bottom,  the  steamer  wonld  driffe 
down;  when  near  the  section  the  flagman  would  raise  his  Hag  as  a  wnmiug  to  the 
transit  man  and  also  give  warning  signal  to  the  man  manipulating  the  brake.  At 
the  instant  of  crossing  range  flagman  would  call  time  and  drop  his  flag,  while  the 
loail  would  be  allowed  to  run  down  until  it  touched  the  bottom  when  the  depth  wan 
read.    The  results  will  be  found  in  the  table  of  discharges: 

June  10,  mean  depth —  Foot. 

By  ordinary  method lil.J* 

By  drifting ". 60.5 

As  this  is  the  first  trial  of  the  method  it  is  believed  that  errors  were  made  iu  rend- 
ing some  of  the  depths,  the  graduation  being  very  tine  and  difficult  to  read. 

[Note. — ^At  Arkansas  City  I  used  a  register  devised  by  Mr.  John  S.  Podge,  a  mem- 
ber of  the  party.  It  consisted  of  a  pointer  revolving  around  a  dial  graduated  for 
every  foot  and  connected  by  a  train  of  wheels  with  tiie  axle  of  the  lowering  wheel. 
It  was  arranged  to  read  zero  when  the  bottom  of  the  lend  touched  the  surface  of  the 
water  and  gra<luated  by  paying  out  every  5  feet  of  wire  otf  the  reel,  marking  the 
dial  opposite  the  arm  and  dividing  the  spaces  between  into  five  e(|ual  parte.  The 
appliance  worked  very  satisfactorily  for  checking  the  readings  of  the  leadsman,  and 
would  indicate  correct  depths  to  the  nearest  half  foot.] 

June  17,  mean  depth —  Feet 

By  ordinary  method 60.0 

By  drifting 59.6 

A  very  close  agreement. 

All  gauges  were  read  to  the  nearest  hundredth  before  and  after  each  velocity 
observation. 

Float  observations. — In  order  to  test  the  diwvharge  measurements  with  the  meter, 
four  observations  with  double  tloats  were  taken.  Tlie  meter  was  run  iu  the  morning, 
soundings  taken,  and  Honts  in  the  afternoon,  usin^  the  same  water  area  for  both. 
Ranges  ]mrallel  to  and  250  feet  above  and  below  the  discharge  section  were  set  np 
and  two  transits  used  for  locating  the  floats,  one  being  on  the  levee  in  the  discharge 
r^nge  the  other  at  ^  Kuple  1,770  feet  above.  The  surface  floats  consisted  of  two  tin 
cones,  7  inches  in  diameter  at  base  and  6  inches  high,  i>lace<l  base  to  base.  The  sub- 
surface float  consisted  of  a  tin  cylinder  12  inches  high  and  10  inches  in  diameter, 
having  a  strip  of  lead  around  the  bottom  and  sixteen  air  chambers,  half  cylinders  4 
inches  high,  1^  inches  diameter  around  the  top.  The  float  was  submerged  to  six- 
tenths  depth,  as  determined  by  the  soundings  taken  in  the  morning. 

The  object  being  to  so  ])lnce  the  float  that  it  would  cross  the  discharge  range  on 
or  near  the  meter  stations,  the  steamer,  towing  a  skifl',  would  move  up  to  the  section, 
flank  over  until  on  the  required  station,  then  run  upstream  parallel  to  the  current. 
When  a  suflicient  distance  above  the  upper  range  the  skiif  would  cast  loose,  float 
placed  in  the  water,  and  skiff  remain  near  and  opposite  to  it.  When  close  to  the 
upper  range  a  fl  igman  in  the  boat  would  raise  his  flag,  which  would  be  dropped 
in  crossing  the  range,  time  noted,  and  the  two  transit  angles  read. 

This  programme  would  be  repeated  for  the  other  two  ranges,  after  which  the 
steamer,  which  Iiad  drifted  down,  would  pick  up  the  skiff  and  proceed  to  the  next 
station. 

The  results  of  these  observations  may  bo  found  in  the  tabulated  statement  of  dis- 
charge and  will  be  seen  to  agree  closely  in  every  ease  with  the  meter  work. 

Motion  of  steamer  while  on  stations.*' — There  ajipears  to  have  been  some  doubts  as  to 
the  accuracy  of  the  present  method  of  meter  observations,  duo  to  the  lateral  and 
normal  motion  of  the  boat.  To  discover  what  effect  this  motion  would  have,  three 
sets  of  observations  were  made  to  detennine  the  path  of  the  boat,  the  method  of 
jirocedure  being  as  follows:  Two  transits  were  placed,  at  /\  Ruple,  the  other  at  /"^ 
Harris,  both  above  the  section  on  o])posite  sides  of  the  river  transits  being  set  in 
azimuth  by  sights  on  the  o]>posite  stations.  A  piece  of  white  cloth  was  placed  on 
the  starboard  steam  pipe  nearly  above  the  meter  and  simultaneous  azimuths  read 

•Discussion  of  error  due  to  lat^^'ral  motion  of  boat  and  formula  for  correction  given 
in  report  on  reduction  in  secretary's  ofllce  of  Arkiuisas  City  difichargOB  of  188ir^^* 
See  Report  Chief  of  Engineers,  1887,  p.  2836. 
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.....         I     .         .  .   .  iiiifiivuru- 

.       .  .:..  .1 ■   .       .    ,  ^.iileof  laS 

:  i  ir!  t.o  IIiK  Heoliiiu,  tLitl  14,  ]ji!r|H>uilirnIiu-  lo 
iiilt.ant  lit  it«  iiiotiim  ami  that  i>f  tbR  imr- 
.'I  II  right  triiuiKle  wttoMt  Iiobu  U  t.lie  si'lu 
.    1 1. 1  wIkiho  p'TpendiouUt  is  tUc- vnlnHty  of  tb» 
It  tlie  DimnTdcnl  in  iipslreum  pnrnllnt  Ui  tJinimrretit,  tlia 
teat'*  unil  Uont's  luotlou  la  rpgjstcrrii;  if  duwusireiun,  I.Iip  ilifferciioo. 
. .  I  l.bn  aom  of  all  ttn  com|)<>Dtntri  of  ib<!  boat's  motiou  du  b  ilutiun  pur- 
lin inirjnl  and  final  position,  at  tlte  cud  of  ui  ifb»eTv«Uou 
.  .•  Btatiiiii,  mniiHored  nornta]  tu  tbs  sootiou. 
a  •ocoudii  thflt  Ibe  gtation  is  uecupied. 
"y  rp;(iiitore(I  by  tbp  meter. 
^ipity. 
in  to  be  applied  to  Fin  order  to  obtain  v. 

'  3i*  F  ^-~i'  '■'"'  ■'"•'"'l  t*"^'  '•"in*:  iiiiiins  vriien  th*  ittaniM  finds  kbovo 

Ilu  wliun  it  otilli  Ueluw  tbo  iuitinl  poiut. 
igtlie  foiwiilaKlviiti  abuv«.  uortectiuns  wcvc  lunil?  tu  the  disotinrgu  nbtained 
''^-■iLijR,  BH  iiidi<nt«d   in  tlie  tubk*.     Tlio  ob^t'ivHtioiiB  sbuwud  Uiut  the  flnt 
,  iTMi  on  tbe  windieal  day,  ia  very  Hinnll,  bulb  ii n a ntl lively  ftnil  relutivi'ij  to 
kMcond  term,  &nd  that,  witb  proper  lure  n[i  vrrur  kids  tlittuoue-bulfper  cent  in  iu- 
Mniwl  into  the  discharge. 

■Uff  roiiiii7«.--Dnring  che  line  tbftt  metar  No.  38  was  in  uae  at  Wilson's  Toiiil, 
U ii,  from  April  16  until  llay  30,  fonr  ratiu^  wpre  obtaiued,  one  in  Old  Rivpr, 
'"'''""1,  tokuu  from  the  steamboat  alou);  a  l,liO()-fiiiit  buse,  iiiutcr  aubmergeil  Ili 
three  ut  WilaouB  Point,  taken  from  a  aklff  tUiiug  a  lOU'foot  buse,  tuet«riiiib- 
fltet  in  10  feet  of  water. 

a  of  ttipt^f  No.  38  while  in  ate  at  Wilaona  Point  remained  aonitnnt.  Meter 
. .  _i«  rated  ouce  at  WilsonB  Point  uud  ouoe  near  Greenville.  The  rtwults 
■tidtntitsai  with  thosr  found  nt  Arkausus  City. 

OJnly  fi,  meters  No*.  38  nnd  39  were  rnt«d   in  »  bornm  pit  alons  the  railroad 
'^lytld*  Lnndine,  Arkansna.     The  water  V!a«  but  6  feet  deep  und  llie  pit  uur- 
~    \M  fonod  tlint  the  rates  of  both   hod.  clinnged  on  the  same  eide,  but  at 
_   _ .  .....   ..  -^  j]^^  deep  water  of  a  chute  opposite   Grtienville  did  not 

„  ks  dnoided  that  owing  to  the  Bli.illuwness  and  nnrrowu^M 

Bgaunysidc  tbn  displat^eil  water  did  not  have  free  play.    The  r«giilte 
II  not  ntied  In  the  rednHnons. 

— Woe  mnaatired  on  the  Mississippi  side  alone,  that  on  the  weiit  side, 
i,  bcine  inDlnderl  In  tlie  river  discharge.  The  rani^  was  above  Ibf 
on,  una  uliont  hiilf  a  niiln  hank  frcim  the  river,  at  tho  intersection  of 
a  with  the  one  rnntiiiiK  nnt  to  the  Lower  Skipwith's  Lauding,  Tlif 
'Just  banealh  the  snrmce,  d  rediintion  factor  of  nine-tentba  beiiiK 
•nrfoG*  Iq  uionn  velocity.  Owing  t^i  Ibo  heavy  (trowth  of  timber  and 
Dngb  «rhirh  water  wan  rimnlne  it  wae  impossible  to  measure  all  thii 
over  tlio  banks,  bnt  It  ia  lielieved  that  tbree-foiirtha  of  the  total 
itoined. 

-lirnrikH'  Mill."  (Jrev-iBse,  505}  R..  ociiurred  at  5:30  a.  ni. 
.11  r..j  .';-.  !.  .rL;r  were  taken,  one  by  Mr.  George  C.Thomna, 
.,  .■    ■        .      :  >.elf. 

I .  L'.'i.     It  was  measured  by  me  three  times. 

,  iiccurred  .lune  S2.      It  waa  mesanred  by 

ii.i  -'    i<.<    -II.  <  ijieiils  ore  fonnd  in  the  oecompauying  cru- 

•I  City  difcharg^f  teotion.—Oa  .Innn  37,  Sir.  Chnrlea  II.  Miller,  in  eliaree  of  the 
jwl-itypui-ty,  ant  up  »  dlacharRi- run t-e  2,3(10  feet  below (Jhiiiot  City  Landing, 
Ptl  nilnk  liy  rhunni'.)  abovu  tbo  Arkunsnti  City  discharge  aection,  The  river  here 
PitRlbot  broiM)  brMwnon  banks.  Konrtucii  met^r  stations  wor»  loeated  3(10  feet 
^,  SuUon  U  bning  90  Cvet  l^om  Ijio  Mls'>U>Hipni  bank  linn,  and  Station  1,  71)  I'.'et 
b  ibe  ArkauMu  ■bore.  Tbn  ncrtiiin  wun  slmllnw  iind  The  velocity  obacrrod  on 
Q<iu  KEtroniBly  vArisblo.    On  June  Htf  and  'JS  Hr.  Miller  moostired  duohargo  here 
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Soimdlni^  and  relocltiee  were  taken  At  Irregular  inli-rvnls  DFto«s  the  river,  1 
TdocitiuB  btiiiig  >!erierall,T  Ihbs  than  300  feet  apiirt. 

CiVM  sections  ware  pliitleil  tn  a  sRole  ot'  t  Inch  =  300  feot  horizon  tnl  and  1  inrb^ 
20  feet  vertjcul,  and  on  thuae  the  velocity  ourvo  was  piflttod  iu  rngixtr.itionM  uf  tl ' 
meter  t>er  second. 

Soundings  were  scaled,  from  theae,  100  feet  apart,  anil  velouitica  geDecnUjr  31 
apiut,  for  compiitiuR  discharges. 

The  end  areas  were  computed  precisirly  f^otn  the  natoa.  The  end  vtloi-Jt;  atotlOM 
on  shallow  aide  waa  gsnevall}'  ahout  200  foet  lYcim  shore,  nnd  on  th«  Anap  ti&i)  war 
from  26  feet  to  164  foet  tutm  shore.  ' 

The  m<Tt«T  was  Dot  rated  during  the  seiiBOU.  hcuue  th«  rating  uf  Septflmbu  33,  K 
WM  used;  the  equation  it  y  =^  3.7tiEln  x  -f-  .1112. 

The  time  ilnring  wblah  meter  was  nm  at  eiinh  station  vuried  from  70  to  3M  Mwondi 
bnt  WBB  gonerallj'  ahout  ISOoecouds. 

Datum  Hue  wua  taken  same  aa  laat  season,  at  40,55  feet  on  the  atandaril  M.  B>  C^ 
gangn  at  Belmont,  Ho,,*  whose  wro  is  287.14  feet  above  the  Cairo  ilaluio. 
width  taken  at  3,121  feet. 

Slope  gniiKea  were  8,400  feet  apart  on  the  left  bnnk,  the  lower  one  being  abaol 
1,700  feet  below  thb  diacbarge  aection ;  for  reaalls  s(>e  Hinpe  tuble. 

Fnilom,  Tmtn. — Section  line  ia  abont  normal  to  tlie  direction  of  the  rurreat,  suq 
about  S.OOO  fent  above  the  landing  nt  Kulton,  Tenn. 

Thia  diacharge  aection  ia  about  1,600  feet  above  that  used  in  187i)~'60  uud  li 

Aximnth  of  aertion,  R.  B.  to  L.  B.,  330°. 

B.  B.  Shore  line  from  R,  M.  *,«,  1,150  feet;  azimuth  2G0^  00', 

L.  B.  Shore  line  from  B,  M.  V.  950  feet(  a/imuth  225^  10'. 

The  above  are  derived  from  a  location  of  the  aeclion  on  a  M.  R.  P.  niaji,  {valen 
inch  =  1  mile, recBived  from  district  officer,  and  IrannHiri'i'dli  char*  — 1- •  .«™-uii 
Divergence  ia  very  amsll.  hence  the  point  of  interaeotiou  is  not  ipvf-i 

The  float  paths  were  plotted  to  a  scale  of  1  iunll  ^=  lOO  feet,  and  Q'Oln  tbla  veloi 
ties  were  derived. 

The  aonndinga  and  velooftiee  were  pIottAd  on  croaa-aectinn  paper  to  a  hnlixMlta 
scale  of  1  inch  ■=  100  feet,  and  vertii^al  acalea  of  1  inch  =,  20  leet  for  aouadltigs,  1 
1  inch  =  3  feet  per  second  Cor  velocitiea. 

The  distancea  of  end  velocity  stations  varied  from  about  SO  to  7ri  foet  on  tha  d 
aide,  and  rtam  70  to  SOO  feet  on  the  aballow  side  of  the  rivei.  The  rail  souaf ' 
were  generally  taken  less  than  50  feet  from  shore. 

For  compnting  area  and  diachar^e,  aonndinga  were  sealed  olT  frnm  th«  pt«t*  AVi 
GO  feet,  and  the  velooitlBS  uvery  100  feet,  except  tlint  where  the  cutvm  «««•  Ti 
reKiilor  the  distnnM  between  velocitiea  whs  ineceiised. 

The  observer  attributes  apparent  dierrrepRnvins  in  resnlts  of  first  f<i>w  dayB  t» 
lend  lino  (see  deld  report),  bu'.  eonsiderublu  diunges  in  vetooii^*  are  oUonotf"  ~ 
Tfas  readings  am  given  ol  atandanl  M.  U.  C,  gauge  «t  Kiiltvn,  Tcun.,  whoae 
338.5C  fbet  above  the  Cairo  datum  plane. 

Dstom  tine  is  token  at  250.10  feet  an  the  local  eange  at  section,  which  1 
reading  of  April  SO  and  May  2.  1892:  thu  datum  width  ii 
tabulated  slope  ia  from  rediii'tiou  nt  ctistrict  olBco. 

BfUna.  Ark.— Tha  diaoharui'  auction  in  shown  on  a  map,  spiile  I ;  2000U, 
ing  ths  field  notes,  to  h.ive  the  left  bunk  end  on  line  with  the  Mcinphii 
Kuilroid  and  the  right  bank  end  aliuul  300  feet  hulow  the  elevator;  the  snntiMi 
nearly  in  prolongation  of  the  Memphis  and  Helena  Uoilrtiad,  1      ' 
Hiss. 

Jtight  bank  ahore  line,  from  B.  M.  V.  800  feet;  azimuth  245=, 

Left  bank  shore  line,  from  V.  2,740  feet;  ai^imulh  42-'. 

Section  line  interaecta  stone  line  22  at  1,280  feet  from  6.  M.  f,  iliTorgcnM  SS" 
downstream. 

Azimuth  of  section  line  from  R.  B,  to  L.  B.,  289"  OS'. 

The  Bonndings  and  velocities  were  at  irregular  distances  apnrt;  sonndingB  «i 
DtUnly  about  50  iiet  apart,  eicept  near  the  alioreH  where  tlie  diatnuei-s  werti  uwista^,^ 
mnvli leas.     Diatancea  apaitof  velocitiua  varied,  being  ninltily  about  'JOO  frei  in(l««^ 
parts  and  about  SOO  feet  iu  shallow  parts,  or  where  volocitlcB  ehanucd  but  Hltle. 

The  crosB  twctioDS  were  plotted  lo  a  scale  of  1  tn('h=  300  feet  ho 
|nch='^   f««l  veitivol,  and  velocities   plotted  in  meter  registrutioue  per  HecuuAi 

Note.— Geodetic  positions  are  from  acalinK  on  the  1 :2000i)  M.  K.  C.  cliarta,  ai 
lines  are  ae  shown  on  same  charts,  unless  otherwlso  st»ted. 

*Thia  gauge  was  connected  with  stone  line  B.  M.  J  liv  iliiplioate  line  oflsrtift  d 
inspection  party  in  November,  1892.     If  the  elevation  uf  H.  M.  f  is  conttB^  IT 
gauge  ia  0.2S  feet  too  low.     No  correction  has  been  applied  to  Ihn  readinc  tal 
Bsre.    Connection  with  P.  B.  M.  8  at  Columbus^  by  river  crosalng,  will  M  ■ 
eatly  u  pnctiuable;  tueau while  the  elovution  is  uoubtful. 


taJcun  at  2,570  r«ut. 
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'  f«-f  iiiirT  VDloftitirae*«T79(K> 

'■    '  ■ ti,  in  whirlj  eue  lljojr 

iM'iis  forbbuat  500  t'net 

I    I 1 1  lit  the  ilUtftDDa  railed 

ii«,  and  leuKt'h  of  time  tt  atft- 


IpiliuttDr  ivml  rMtiog  wiM  nsntl  m  at  Unl 
"  o aliont  tliH  sumo.     (8.-e  pngn  :it!7ti.) 

Ji  InkflDEt  46.73  foot  on  the  atnndard  United  t4tBtsBKnsl<i"uri;itn|ie, 
i  U  M\.W  I'vt-i.  at.ovn  the  Cairo  datum  plitnu.     Datum  wliUli  talien    '■•■■■ 


IS 


I  itpart  oil  the  right  bnnk.  tba  nppor  one  lioing  ubont 

[  ;]>tii»i  i>f  lucntioa  of  diubarge  Mutlon  and  diatoacM 
c.  ECO  field  report  ou  pust'Sa?!. 
tgiucDtcd  ui  tbo  u«iuu  inHnner  iraui  it  3,(IO0-rDttt  l>ue,  th«  dis- 
Hling  75  fvut.    DiHtuntrmout  of  thene  wbto  alieckod  fromth* 
■  tv  MM  Una  weni  clioukoil.    Tba  urwwMntiuns  wateptott«d 
1  inob^^'iOO  fuel  uiid  vsrtiiMil  1  iuob^^SO  fnt. and ■oiind- 
n'plola  every  76  feel  bvttrafiii  the  velocity  atiitlone.  imd  Iroia 
l» p»rtlst  areas  wera  uoinpated;  the  pad  areas  werecompubud  directly  fioin 


D  the  locitMori  uf  tilntion  1  it  (It 


I  not  )^vn  n  )>'>'>'(  mean  Telooity  for  the  md 
ly  ill  SUtltiri  1  watt  correeleil  by  ndillii^  one- 
ii<  J  and  II.    At  all  the  other  atntioua  the 
n  itH  cOTreapandiiig  partial  areit. 
'I'd  for  Arkanaaa  Citr  nml  givrni  in  labia 
ly  ratiugB  wore  used  at  Stotiou  XIV. 

le  iisnat  manner. 
■  line  froH  taken  nt  wator  surface  levtl  at  tlie  ilieoltargo  aention  on  Jnna 
t  appro! tniaT«ly  llia.'2   feet  abovo  the  Cairo  iLitum  |dano.     Tlie  ^aiige 
VilBtod  are  as  obaervnd  by  tlie  diaohargo  party  on  tbo  ArkaiiaaeCity 
le  t»Ui  elevatioo  is  116.14  feet  nlioTe  the  Cairo  duttiiu  plittie. 
~  3x  4,UQ4  foct. 
JBrreorsr  bank  iras  oUserrnd  Juno  2!i,  and  aaBomed  to  be  oanstant  from 
July  3. 

I  CUg,  Ark. — (Sea  alao  field  report,  p.  36i>5. )    Tlie  dJEiliarKe  section  ia  in 
rli.i,    I  .  ii,  18St;  a  ii«]d  skntch.datAlJuuet.  IMdl-seolQ  1  iit«bT=30U  feet, 

iii'-nwnting  thoArkansneahomS.tUtS  foot  d(>wDNlr''-ain  frnm  oenter 

■'■1-^  lit  Arkausoa  City.     The  mitKKotio  bcwrluu  at  aectioii  line  is 
'.     nMV. 

II.'  i.h  a  B.  M.  (probiibly  atono  linn  B.M.^  i*  shftwn  I,30n  ffmt  ftwm 
left  bnukandNnPtluiilinn;  beiiriiiK  1''.  (maguetioiondaP.  B.  M.  (prnb- 
i)  is  BhowQ  diKtout  &uin  Bituio  iimirsnciioti  l.OSS)  font,  bcoriog  E.  14° 

ugeaiKtiaD  of  1889 nud.  1^9()  iutttraootB  iho  Arkaosas  sboreatHuuiDpoiQt 

Bbiippl  sbon?  100  font  nliove  the  proBont  aoctioa. 
tdinge  were)  goDnrnlly  well  disti'ibuied  ac^niSN  the  rivor,  distance  apart 
eac^tig  100  fn>t,  nod  near  tbo  uburnn  boiug  Insa  lliiiii  iiD  feet. 
" -    "-     odingB  ftud  corrections  to  lend  liuo  iu  noto  boolta  were 

partial  areas  wnre  ooiiipiited  iliroctly  from  the  aoiimliozH  np  to  Muy  19,  and 
it  tlie  aotindinga  w*ro  nualed  I'roni  the  plotted  eroBs  solutions  al  iuturvub  nf 
I,  aadSO  f«it  nnnrahorp,  and  fniui  iUbbu  tlio  areas  WL'reuoDipiilfMl. 

Bsnactlnn  plots  wua  borinuntnl  I  iuoh  =>  200  feot  to  1  luob  =  30fi*t 

or  Stations  were  300  frot  apart  uRroaa  the  rivor  (except  Stations  1  and  II, 

Oibotaitnrtt;  tlie  end  vwWity  st'itions  were  alioiit  110  and  tiO  hi'it 

I  Tha  olworvRil  volocitios  were  applied  to  the  riorrespoiidiiij!  partial  ureas 

^tlwdlacliiirge.     The  meter  wus  gonerally  ruu  fur  live  tuiuutAt  at«ach 

ntlon  for  motion  of  buot,  noted  in  tlia  Held  report,  boa  linen  applied.     On 


1%  new  onrfl,  Nob.  .tS  and  3ft,  wore  used  in  measuring 
1  utod  Di^voral  times  during  tlie  leason.  and  tbe  n^alta 
lire  girou  in  tablii  on  page  37IK).  The  difltTrentsoriea 
r  seennd  volooity,  and  the  npper  oud  lower  groups  o£ 


M»^^f^.:  ^\xi:jC,f,^ai. 


Tlinrefiiiliaot"  iljcUi^'lin 
that  of  the  Imv.  I  ......,,, 

feronrr  mutrr-^  !i  ■      i 

hivetMily  n#  III 

iiiK  vnluos  »<•■.  ^'  ■  I    ■ 


the  obnFTVHtioii  |>. 
Cuini  listiini  plaBB. 
Uutnm  lioe  Lb  tnken  at  11.73  feet  0 


.  the  gaaga  anil  ilattun  width  at  S,416  teat,  b 


H'ilKvn  Point,  La. — Fur  rioaition  of  velocity  atations,  roetfaade  of  observatiaa,  »t< 
««e  field  reiiiirte,  pp.  366!t  anit  3673. 

The  (liacbnrfcn  section  U  Bhatrn  on  a  sketch  accompany ing  the  A«lil  iiotM,  ao 
I:  lOOOO,  with  the  right  hank  end  about  250  feet  above  Wilson  Puint  LaiiiUnK;  L 
n/imnthof  section  B.  B.  ti)  L,  B.,  in  248°  32',  moasnTod  on  minie sketcli.  This  MOti 
was  nwd  in  botlj  high  and  low-water  discharsea  thii  year,  nnd  was  also  naod  la  IB 

The  distances  out  of  soiindingH  ware  checked  from  the  angles,  and  also  laad  ii 
correctioua  to  aoundiu|rs  chm:kt-d.  The  cross  sections  were  plottiid  to  u  seal*  ft 
ilu>h^=:SOU  feet  horlEontal  and  1  inch  ^=  tO  fvct  vertical,  and  for  tliuse  plats  th«MOI 
\as«  were  scaled  off  every  76  feet;  for  the  low  water  set  BOiiiidingn  w«ra  ml 
every  50  tset  except  near  shore,  sines  Che  velocity  stnt inns  in  thalow-WBt«rQbMt< 
tinna,  were  100  feel  apart.  End  ennndliigs  were  takeu  directly  fi'onithenMM,  fi 
tlie«e  sealed  soundings  the  partial  areas  were  conipnted,  nnd  the  vvloeities  alMBTi 
at  tliedifforentstutions  applied  tu  the  coiresponi ling  partial  .irvas,  excapt  at^t^ 
1,  during  High  water,  whnru  thp  ohserved  velocity  wns  Jncreaaed  by  adding  h 
fourth  of  t  lie  dilfercncv  betwopu  thatand  the  velocity  obsoi'ved  at  Stntiuu  II,  toCA 
ponsatn  for  the  nearness  of  {Station  I  to  shore;  see  Held  report. 

The  new  Price  meters  Ntm.  38  and  3S  were  used  in  incasuring  vulouitJM,  kod  • 
donhlc  floats. 

Tiio  results  of  ratings  of  the  meters,  given  in  tahlfi  on  page  !1700,  and  na  ileaertt 
for  Arkansas  City,  were  nsed  incoinpntinghigh-wiilPrdisc'1iiirt;efl;  for  tlio  luw-wa 
di,i(!li:iii;os  molBT  No.  38,  with  rating  of  November  2ll,  wjis  iis.-d. 

Where  meter  and  d oats  are  nsod  on  the  same  da^  thu  ^iiiiic  sctof  emindingaUoL 
in  obtuininuboth  discharges;  hencetbearoannuntitleeaiL'notropealedlnttic  tab 

In  the  low-wat«rdisehurgca  the  meter  was  held  at  10  fret  hclow  tbc  surface,  •soi 
noar  shore,  and  theao  obaurvw]  veliiuitios  were  ri-dnocd  to  correspond  Hi  sis-teat 
depth  by  (lie  table  ifiven  in  UiiisiMippi  River  L'ummiHSion  Report  for  1884,  p>l 
lut  linn, 

Two  diacharges  ure  given  for  October  26.  one  niiing  all  the  stuiious  100  feet  ai 
and  the  other  using  only  the  regular  stations,  ,tOO  foot  apart,  the  same  Boniw 
being  naed. 

Tlie  Lake  Providence  guiieo  remlinga  tabulated  are  fVoin  the  regular  gunf[«  rap 
The  w'l'o  of  this  gange  iB*J.S2  feet  above  the  i.'iiim  diUnui  pliiuo.     The  "  local  gai 


"■l/iiri; 


.  tb^.t  .. 


The  widtl 

In  conimtiua   Lilt-  h.w-wntei'  duiiiri 
takeu;  and  at:{tl.l3  feet  nnd  »T.'13  fei 
high  water,  at  3,923  and  3,8-tl  feet, 
iHtnk  was  aasiiuied  to  be  nniform, 


cd. 


M~  t!..    ■  ,1,..    .1 liiieand  widtfc  Wl 

le  Miililih  iveii'  taken,  as  obaDrvMl Ami 
■espei'tivcly.  Dutween  these  h«ight«  tba  alupa 
nnd  utso  between  the  last  height  nnd  tha  VK 


judK.i.. 


Theroanlts '     '    -n  |i.  37 

velocity  gmii|i-  ' ■  inkeu 

Wlierxthc  .-111 ■■■ r   iri.'r.-r  i* 

•dl-tt<nlhnort!i<-il<';il)i. 

The  wi<lth»orihB  breaks  tabulated  i 
difcbatge  range  was  not  alwayn  in  liue  between  « 


.  LH.<.ep^..  36fi«  and  3WU  ■ 
.  tiiiijiutaHon  were  cemwitftV 
wiiH  eviileutly  bis  inteuUuu 

,tLoiia. 

in  ('ompnting  dischargM,  Uw  1 

a  the  table  it  wa«  nMumad  ta 


Xof 


break  its  width  woulil  •* 
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t  ofllcer 

. I  linn  1,  f»r  Leiivnil  nrevMsn  tlint  niiniUliiiui  WDr«  nnfavornMe, 
i;iv(Mi  rnti  tw  rnlied  mi  to  witliin  10  pnr  rent, 
m^h  aknif.h,  a«oomniiiiyinfr  iintm  of  INCH.  bIuiwh  anr-tion  tah» 
■  of  thu  town  of  VIcliilin  limi  nomml  tci  ihiMlirpplion  of  li* 
Tbn  loft-liunk  Rtiil  is  nbniit  3,300  fact  lir.low  wlioro  Orlouua  utroBt,  Natcliot, 
radnnnl,  wmilii  Lntoreei't  the  Mhoro  lino. 
|.ll.ghor«linBlromB.M.  1)1. 1.900  feet:  n^ininlh,  345°  20'. 
ItLnlwifB  line  from  '\Kiist  B.ii'p  =  P.  ll.M.  I.XIll.  1,100  feet;  aniumUi,  20=  Itf. 
UB.«borolinii  frimi  R..M.  M'.(^5l>  fed:  n/iiiHii!i.Ml'^, 
"■     "      ■■  >o  upjicly  i.iiriill.;l  wLtli  st.iti?  Iim>  VM:  iii-.LniutJi,  323^  30'. 

i  lu  ni'tndook  Ui^tl  tliL-  iliH>-U'ir|.'i-  xuclion  is  In  Hutue  |>oBitinu  a.a  in  ISDl. 
betwrun  Blntiutm  vuriril  from  'dH  tu  2U0  foet,  f^xL'vnt.  tliut  Qr.lil  Uaj 
Irmn*latiiMU  U  tosluliuii  12  whs  '£H  fe«t,  wbvaHtiiCfou  IUwuk  uiovvil 
"  futtt. 


KHII  May  20  r>lii.'  Iii>»t  wm  not  oxtkctly  at  tbe  establiBhed  at 

""  TBlnltw,  of  now  crftw.  Tlie  dopiirtiire  from  utationB  lio< 

iti>-ii  WIT"  iiH^nxiiri'il   witli  tlis  I*rico  curreut  meter  [ 


ptb  and  nt  utJiei 


t  fiiw  rt 


{|:dei'tli,  using  tliH  vulnes  for  tbo  diSi-rcut  ilepthi  Kivan  in  Mr,  Ptlca's 
Rmsthod  of  obturring  obvlonel;  InoreaMca  tlio  worlc  of  rednctimi  luid 
jfta  kn  kdilitionul  scrlci  of  n&BUiaptiana  batvrei-u  tliu  observatinn*  and 
Elt,  bMltld*  tbnBC  involved  in  the  adopted  nietliod  uf  aonipiilaclon. 
^WkoontKinn  two  actfi  of  obB'Tviitions  for  rnting  tbt*  tin'ter.  Jul;r  2  and 
j, Tfliilii.viivi.'ly ;  but  us  tbo  linttsi't  was  miirkt»d  "no  good,"  only  tlicecc- 
tdnccd  Hud  ased  in  uompntiiig  disi'Iiargva.  Fur  results  of  reduction  see 

«a  taken  at  48.08  feetontbe  United  Slates  Engineer  i-Bitiie,  and  dntnni 
1^119,179  roi'l,  botli  wt  observod  .luiiu  IJ.'i,  18»3.  Dattuii  line  mas  tukoii  at  tbia 
It  iKiuiaae  ttii^  rivur  width  at  dutuiu  heigfat  uf  lost  j'eor  was  nut  observed  tliia 

.  It'J.  Ed.Hott,  BSBifltnntrneiuper.  who  was  the  ubserver  during  the  «iU8on,8tateB 
Ul  l*llBr  thut  np  tn  May  19  the  nlwor  vat  ions  uro  not  relialil«  on  aupcmut  of  naw 
^    '-  ■•         '-hook  the  obBWvalionBof  .Iune23a»d  24  are  also quuetiuiied  for  tlio 

ri'rtion  to  diBuImrgo  was  from  about  2,100  to  3,700  cubio  feet  per 

M,  La. — Tliu  dischurire  bkcUoh  is  ahown  on  skotoh  suale  1  inch  =z  1 
rt  mid  treat,  latitude  DO--'  r>l'+  2,340  fvet.  and  ia  at  Ked  Ri  vur  Lnu'ling. 
EtmUtu  bf>  ntwrly  at  Baoie  ^iliivu  assertion  of  former  yt>ars.  but  [•■It-bnak 
vaMtreBm  to  muktt  •n'ctiuii  uurmni  to  diretUon  of  the  ourrsnt. 
"    mB.Jl.Jl",  D,000re.a:  («!imiith,351'^. 
iB.M. -^',4,100 1'eot;  aKiinatli,22°30'. 

ll  tnsbolru}  iuteraecta  atone  line  No.  ISO  at  4,700  Teet  iVam  B. 

auik  wereased  to  locate  atationa.    The  statioiia  were  mnlnl; 
^tamr  shore,  wh«re  thuy  were  100  and  120  feet  niiart.     Knd  ata- 
A  IStf  feet  from  right  hank  and  50  to  136  feel  from  left  bunk. 

K*r«.— In  the  fourth  district,  comprising  Natthez,  Red  Kiver  Landing,  Simmaport, 
V^enlltou,  rlie  wiiiiirliu;,'  and  veloi'it.v  stations  were  coincident  (rod  wure  main- 
':''  disRhatKe  seetion  throiighont  theseason,  with  some 
I  r,.  ^tpe(1i«lly  noted.     The  means  of  velocities  at  mlja- 
"vytthe  included  arena  to  flud  the  partial  dischiitKes. 
1  I'lTOtdOBto  this  method  has  been  approiiDintcly 
:i.ii  at  th"  Mimtiaaippi  atiitione  being  about  one-fourth' 
.     .  iifB"  oud  abont  one-half  of  1  pi-r  cent  at  SiJiioifport. 

ly  ihiA  coiroutloii  U  uuiiniiortaiit.    Itaruige  la  given  In  tbe  mMnoronda  fur 
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Telocitiea  ware  meMnred  vnth  the  meter  at  mid  depth  until  Jnno  14,  «ftar  wbi 
tli«;  ware  tnkeii  at  foTLr-teotlis 'lopth.  Tlieae  have  kU  been  milii  uiltci  six-lniitlw  dc] 
for  oomputinK  ilischargs.  The  meter  wnB  run  from  two  to  throu  minnlrs  u.',  c£ 
Btatiou  until  Hay  11.  and  after  that  uniformly  for  two  miiiiiti!»  at  vmh  atiition. 
'  The  notes  contain  tables  of  lead- 1 ioe  oorrectioni  np  to  Miijr  13  Itir  this  etation  » 
Bimnisport,  and  oorrecte<l  BoiiDiltuKH  lave  been  uhoi'ked  b;  thueo  t^iblcji',  but  nf 
tliat  date  Mr.  Oliveira,  the  ohseTver.stuteB  tbiit  "The  uornx'tioun  for  uftoh  -*- 
■oundingB  nere  maile  by  BtretchiiiK  tlie  luid  line  plon^sidn  the  ta|ie  line  nad 


Jlig  off  nn  the  tape  the  correct  nonndinee  correspondiug  tu  eat-li  reuucded  Tending 

"     '   \A  line.    The  readings  on  the  tujie  line  were  mtvreil  as  the  ourrccttHl  a«u« 

The  oorrectinns,  ua  given  in  xho  tnbloa,  seliloui  exceeded  1.  foot  4nd  m 


gcnernlly  one  or  two  tentlis  ot  n  foot. 

Datum  line  wu  taken  ut  48.^  feet  on  the  United  SLat«BEngiiiuvrMiig«Mldd*li 
width  at  1,(UG  feet,  both  aa  obiwrvitd  June  27,  1892.  Tlie  formula  coirMtim  tN 
total  diaehnrge  wuefrom  about  — 300  to  H-T^O  cubic  feet  per  sevuiiU. 

Mr.  W.O.I'iiofl,  auiatant  engineer,  WHS  ubaerver  until  May  13,  after  that  JOT. 
J.  Oliveira.  Slope  gaiigui  wore  read  ut  the  diBuh4r):i>  Beutiou  imd  M  Bowh  L«tiU< 
The  reaults  arc  given  in  the  aocoui|ianyiiiff  itl(ii)e  tables. 

The  location  map  accompanyiug  tiie  dischari^  notes  ehowa  a  flow  over  di*  1 
bank  following  tin-  foot  of  the  btutTs  f^om  Clarkes  Lake,  just  below  fort  AtUr 
and  coming  into  the  river  again  at  Kowb  Liandini;,  making  a  nearly  straight  i 
auixniBof  aliout  8  milee  long,  which  opposite  the  disoliarge  sectiuu  wiiaabont  4'ini 
from  the  river.  No  measuremeut  orestimateis  given  of  ttiisoverlliiw  in  the  DOtV 
diwiharge  work. 

Simmiiyarl,  La.' — Two  different  discharge  sections  were  nsed  at  this  piano,  the  fl 
oneatated  to  hare  been  establigbed  b;  Mr.  G.  Kd.  Mott.fUsaistant  enclDcBT,  batWi 
elll  dams  Noa.  1  and  3.  This  section  waa  ueaduutil  M^iy  T.  The  stationn  warn  101)1 
apart,  except  near  shore  tbey  were  50  and  60  fuet  apart.  Theend  stulions  war^ftltL, 
30  and  70  feet  ont  until  April  7,  and  then  about  TO  I'eet  IVom  Bhore  on  hot))  nldne  wb 
thin  section  was  used.     (See  Bed  River  Landiug  meinoruiidum  for  not'->  nn  l'"i'<  M 

The  second  discharge  section  at  this  place,  estsblialied  by  Mr.  U    •■    < ' Mi' 

]8!I2,  is  shown  on  aketch  to  be  located  below  the  month  of  I^m  \ ' 
just  above  the  mouth  of  AJligntor  Bayou.    The  atntionti  wcr«  H"'  . 
neorshore  they  were  GO  and  (0  feet  spart.    The  end  Htntion  iii  t]'-   . '  _'i:    ;-,irLl. 
about  GO  feet  from  ahore.     Thoendstatiouat  the  Iclibunk  wnHubniu  <jtj  i>;oc  out  ( 
main  shore. 

Aa  the  river  rose  this  bank  wna  overflowed  nndaninigle  inlovee  juatabova&n 
a  pnoket,  so  that  this  overflowed  part  was  dcnd  water. 

Tlie  dutiim  line  for  Hret  section  used  was  taken  at  12.33  feet  on  the  gnnga, 
datura  width  at  l,Orii>  feet,  both  as  obaorved  May  7. 

The  datum  line  for  the  second  section  was  tulieii 
datnm  widtli  at  1,322  feet.  In  computing  datum  a 
gauge  wuis  taken  at  1,057  feet. 

Tuo  Siiunittport  gauge  rea<11ngs  are  tabulated  as  reported  by  the  diacUu;ga  pn 
The  zero  iB24.17  ftset  above  tbi-  Cairo  datnm  plane. 

The  ohiuige  «f  gauge  in  twenty-four  hours  is  from  the  regnlar  gauge  niparti,  1 
iinoe  theso  re|>ortB  were  discontinued.  May  15,  and  those  of  the  diacliarge  pulji 
uot  continuous,  this  eoliunn  is  blank  aflor  May  13. 

Ciimilfluii,  La.' — Theaoction  is  reported  byolMurvrt  to  beat  the  sainonLaMM 
1891,  who  also  states  that  tlie  water  width  is  greater  Ilian  Inst  year,  owing  to  •«. 
spur  levee  and  hatture  being  cut  away  in  building  a  new  levee. 

A  sketch,  scale  ap])rox.  1 :2O000,  sbuws  the  seutlon  to  iiilcricct  the  lefL«h<M«  t 
about  6W>  feet  above  the  foot  of  Corrollton  avenue,  Carrullton,  La. 

The  section  ia  normal  to  the  direction  of  river  ut  ttiat  plaee,  and  is  about  1^  Ml 
above  upper  limit,  at  the  river,  of  Audubon  Park. 

The  stations  were  at  irregular  disluucus  ivi'roaa  the  river,  vur,viu)t  fWun  BO  to 
feet.  The  cud  statiuu,  at  the  deep  side,  120  feet  from  shore,  that  itl  Uin  slikllaw  | 
was  250  feet  from  shore. 

Velocities  were  moHsnred  with  Prioe  meter  No.  22.  The  meter  waa  bold  Vt  to 
tenths  depths  at  stations  covering  the  deepest  port  of  tlie  river,  and  atotlm 
llTe-tenths  ruid  six-ieaths,     They  were  all  reduced  to  aix-teulb*  deptb  iMiAm  m 

Sntiiig  discharge.  Themelerwas  rnii  fortwnmiuul«sut  each  illation, exceittduk 
nne  30  about  half  the  stations  were  oheerved  for  one  millut)^,  luid  ooo  rtaitiOB 

The  muter  nae  rBl.cd  June  8,  and  the  reBultn  used  in  uomputius  diaeliargM. 
table  of  meter  ratings  for  values. 
The  observer  reports  lead  liue  correct.      Duluiii  line 

1893. 
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i»  brmuU  oorroctlnn  wu  ntiout  200  t 

William  narrin.  Mnistaot  en^nnor.  wm  tbe  nlraerver  dnrioi;  tho  aeason. 

I*  Rieer,-  Utile  Bonk.  .If*.— (Sp.i  ulu'i  field  report  on  p.  3U73.!.    Tbn  m(*a 

ioD,  rierivfd  as  cirgcribeil  in  fleld  report,  whb  plotted  to  a  bori^oDtiO  iw.ale 

=  100  feet;  vertiecU,  1  incb  =  lO  fpct,  and  Irom  these  jilots  aouudioga  were 

iTBry  100  or  ISO  feat  for  oonipiititia  nroas. 

'    lU  were  ruu  over  a  distmiee  uetween  ranges  of  3,200  fset. 
1.000  t'ui-t  bslow  tlie  railroad  lirid);eoverthe  Arkaneiw  UivtT. 

0  be  aliout  6,000  feot  below  t>he  "Batint;  Crosi"  Bridge,  upon  which  tlie 
States  En^iieeT  K*uge  ia  located. 

ud  TBlooitf  statione  were  lexa  tbun  150  feet  from  aboro  and  themasimnin  dia- 
bstween  nbaerved  valociliee  oo  May  23  wnn  nbimt  SDO  feet  and  od  May  24  about. 
There  observed  velocities  were  plotted  on  ttiH  cross  sections  to  a  vertical 
I  incb  ='i  feel  per  iiecoiid,  and  from  tliesn  plats  vi^locities  were  sealed  off 
"ID  feet  apart,  and  the  discfaarges  computed  id  the  nsiinl  manner, 
itie  Rock  Kause  in  tbe  tabnlstion  is  the  standard  United  States  Engineer 
tiosB  zero  is  241.65  feet  above  tbe  Cairo  datum  plane. 
MlaBirtr,  Monrof,  /.(i.-~(&ee  field  report  od  p.  3673.)  The  diwbnrice  section  is 
D  a  map,  eeain  1  inchi=400  feet.aoeompaiiying  the  notes,  tube  unniDil  to  the 
1  of  tbe  rivnr.  The  left-bunk  end  is  2,320  tuM  below  the  south  line  of 
n  stToet,  Monroe.  The  neotlon  is  tbree-fnutths  of  a  mile  below  tbe  Vicka- 
%  and  Pftcifli'  BiiUroad  Bridce  over  tlie  Ouiicliita  River. 
'e  observed  on  May  31  and  June  1.  Soundings  were  taken  only  on 
^  aud  theHc  sonniUugs  were  oorrei'ted  for  change  of  sluice  and  used  forobtain- 
«M  forMsy  31  and  June  I.  The  oli(torv:i lions  were  CiitBlrillydiBtrilnitediuroait 
1W,  tlxe  velodties  were  t:iken  on  May  30  about  60  and  I'M)  leet  from  the  shores, 
n  Jniio  I  the  velocity  at  100  feet  ont  was  borrowed  &om  the  day  belore,  as  it 
(tiWI  obverved  Jnnel  at  this  point. 

H  aectiune  were  plotted  froio  sonndf  ni>s  corrected,  as  above  noted,  to  a  scale 
=  100  feet  horiiontal  audi  inch  =10  feet  vertical;  velocities  were  plotted  on 
B  Male  of  1  inch=l  foot  per  second, 

Intra  were  scaled  from  these  plots  every  25  feet,  and  velocities  every  50  feet, 
n  these  tbe  areas  and  discharges  were  cnmpnted  in  the  nbiinl  manner. 
IS  Uonme  gftnge,  whose  readings  are  tabulated,  is  that  reported  by  tbe  United 
H  Weather  Unreau.    The  preliiuiuary  value  of  its  zero  Is  61.55  above  the  Cairo 

'ikifr,  AleiavHria,  La. — (See  Held  report  on  p.  3(174.)    The  diseharge  seetion  ia 

~"ed  at  being  inmiedintely  in  itont  of  tbe  town  of  Alfsandda,  and  is  shown  by 

fa  Id  the  Dotnbook  to  be  exactly  In  prolongHtiou  of  the  HoiitheoBt  line  of  L*e 

1  nonnul  to  the  direction  of  the  rivL'r.    The  sonndings  were  at  irregnlor 
ocroM  tbe  river,  located  by  trunsit  nnj^li'S  from  nn  8l>l>-fo<>t  bo^e :  the  dls- 

nrt  of  th'-  soiindioge  varied,  generally  being  from  abont  20  to  60  ieet;  ta  a 
n  5  or  6  to  over  100  feol  upart, 

given.    The  ureas  l>etween  soundings  wore  eomputod 
■e  j^ouped  into  piuliul  areas  to  correspond  to 

Hie  dtBc1iarj;e  section  at  irrpjjular  distnuces  apart  across  the 
velocity,  derived  from  tho  floiil,  was  applied  to  the  correspond- 
kpartloj  area-  The  end-velocity  stations  were  generally  lees  than  50  feet  from 
^*^,  uod  soilndiiiuH  were  frequently  less  than  10  feet  from  shore.  The  velocities 
's  applied  from  the  shore  to  halfway  ont  to  the  sec- 
I  Tcliirity  station. 

s  the  measured  discLargea  over  bank  of  June  10  and  14  this  diecharee  for 
bidiiil  date*  was  iuterpolatrd,  and  also  for  Jane  15,  oeauming  that  the  ouauge 
i  liroportionHl  to  the  time  aud  having  regard  to  change  of  stage. 
Pin  UHtuni  line  was  tah^n  at  38.24  feet  on  the  United  States  Engineers  gauge 
._•  iwro  U  tU.ifl  feet  above  tbe  Cairo  datum,  and  datum  width  is  taken  at  &fi 
l;  Iwlh  H«  obHerved  Jnne  13,  IRSia. 
t  Mnults  of  sl»)in  otiservutions  see  tabUs. 

■Kot  niNuiiireinent  of  flood  e.^tcape  of  Arkansas  River  through  lerees  below  Pine 
"?,•«•  report  ofMr.T.dlitieer,  on  p. 3667. 
BKO  93 231 
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tlines  be  greater  than  that  tabulated.  The  (1i8cbnr<;e  of  Bro(»k8  Mill  crevasse  was 
observe^l  Maj  25  also,  but  the  results  are  not  tabulated  since  the  district  officer 
legfiTdB  them  as  worthless. 

The  observer  notes,  June  1,  for  Lelnnd  crevasse  that  conditions  were  unfavorable, 
but  thinkb  results  as  given  can  be  relied  on  to  within  10  ])er  (Mint. 

batches,  Mi»8. — A  rough  sketch,  accompany  iiig  notes  of  181)1.  shows  scotiou  to  be 
immediately  in  front  of  the  town  of  Vidalia  and  normal  to  the  direction  of  the 
liver.  The  left-bank  end  is  about  3,300  feet  below  where  Orleans  ntreet,  Natchez, 
if  produced,  would  intersect  the  shore  line. 

JB.  B.  shore  line  from  B.  M.  ^^,  1,900  feet;  azimuth.  345^  20'. 

R.  B.  shore  line  from  /\East  Ba»e  =  P.  B.  M.  LXIII,  1,100  feet;  azimuth,  20^  lO', 

L.  B.  shore  line  from  B.  M.  >^?S  m.)  feet ;  azimuth,  «1". 

Seciion  line  nearly  parallel  with  stone  line  I'S'J;  azimuth.  323*^  30'. 

It  is  stated  in  uote)>ook  tliat  the  dirtchurgc  section  Ih  in  »ame  position  as  in  1891. 

The  distances  between  stations  varied  from  98  to  200  feet,  except  that  until  May 
28  the  distance  from  station  11  to  station  12  was  224  feet,  when  station  12  was  moved 
to  makf  this  2(X)  feet. 

The  distance  of  end  stations  from  shore  was  about  100  feet  until  May  30,  when  the 
"distance  out"  of  left-bank  station  was  increased  to  129  feet  by  the  (rhango  above 
noted. 

Until  May  20  the  boat  was  not  exactly  at  the  established  stations  on  account,  the 
observer  stjites,  of  new  crew.  The  departure  from  stations  however  is  exactly  noted. 

Velocities  were  measured  with  the  Price  current  metcT  No.  25.  The  time  of  an 
observation  varied  from  about  one  minute'  to  three  minutes,  but  was  generally  Irss 
than  one  and  one-half  minutes.  At  stations  5  to  9.  after  the  tirst  Tew  days,  the 
meter  was  held  at  two-t<^nth8  depth  and  at  other  stations  was  held  at  from  three- 
tenths  to  eight-tenths  dentli. 

Since  the  meter  was  held  at  two-tenths  depth  for  the  greatest  number  of  stations, 
all  the  others  were  first  reduced  to  this  depth,  and  the  whole  result  tlually  redticed 
to  six-tenths  depth,  using  the  values  for  the  ditl'crcnt  depths  given  in  Mr.  Price's 
tables.  »This  method  of  observing  obviously  increases  the  work  of  reiluction  and 
also  introduces  an  additional  series  of  assuniptiuns  between  the  observations  and 
the  final  result,  besides  those  involved  in  the  adopted  method  of  coin])Utatioa. 

Tlie  notebook  contains  two  sets  of  obs«Tvations  for  rating  the  meter,  .July  2  and 
Jnly  12, 1892,  respectively;  but  as  the  lirMtsel  was  marked  "\w  good,"  only  the  see- 
ood^^set  was  retluced  and  used  in  computing  discharges.  For  results  of  reduction  see 
table  of  meter  ratings. 

Datum  line  was  taken  at  48.08  feet  on  the  I'nited  States  Kngineer  gauge,  and  datum 
width  at  2,179  feet,  both  as  observed  June  '27\  18ft2.  Datum  line  was  taken  at  this 
height  because  the  river  width  at  datum  height  of  last  year  was  not  observed  this 
seneon. 

Mr.  G.  Ed.  Mott,  assistant  engineer,  who  was  the  observer  during  the  season,  states 
in  a  letter  that  up  to  May  19  the  observations  are  not  n^liabh^  on  account  of  new 
crew.  In  the  notebook  tlie  observations  <»f .)  uue  23  and  24  are  also  questioned  for  the 
same  reason. 

The  formula  correction  to  discharge  wa,s  from  about  2,100  to  3,700  cubic  feet  per 
second. 

Jitd  Jiiver  Landing,  La, — The  discharge  section  is  shown  on  sketch  scale  1  inch  =:1 
mile  to  be  due  east  and  west,  latitude  30-  .^7'-|-  2,340  feet,  and  is  at  Ked  Kiver  Landin|^. 

R.  B.  end  is  said  to  be  nearly  at  same  place  as  section  of  former  years,  but  left- bank 
end  is  moved  downstream  to  make  section  normal  to  direction  of  the  current. 

R.  B.  shore  line  from  B.  M.  J  V'.  •'».<^^^  feet ;  azimuth.  3ril^. 

L.  B.  shore  line  from  li.  M.  *  i"*,  4, 100 feet ;  azimuth,  22^  30'. 

Section  line  (produced  inshore)  intersects  stone  line  No.  150  at  4,700  feet  from  B. 
M. "4"  divergence  If)--'  ui>stream. 

Range  signals  on  left  bank  were  ust»d  to  locate  stations.  The  stations  were  mainly 
200  feet  apart,  except  near  shore,  where  they  were  llH)  and  120  feet  a)>art.  End  sta- 
tions were  98  to  120  feet  from  right  bank  and  5()  to  138  feet  from  left  bank. 


Note. — In  the  fourth  district,  couijirising  Natchez,  Ked  River  Landing,  Simrosport, 
and  Carrollton,  the  SDumiing  and  velocity  stations  were  coincident  and  were  nuiin- 
tained  at  the  same  places  on  the  discharge  sccti(»n  throughout  theseason,  with  some 
exceptions  at  Natchez,  which  are  spet^inljy  noted.  Tli<i  means  of  velocities  at  adja- 
cent stations  have  been  a]i))lied  over  the  iucludc<I  areas  to  find  the  partial  discharges. 
The  usual  formula  correction  for  eiTor  due  to  this  method  has  been  approximately 
Applied,  the  maximum  (correction  at  the  Mississippi  stations  being  about  one-fonrtlr 
of  1  per  cent  of  the  total  discliar^e  and  about  one-half  of  1  per  cent  at  8imms]»ort. 
Generally  this  correction  is  unimportant.  Itsrange  is  given  in  tbe  memoranda  for 
each  stoiioQ. 
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3696      REPORT  OF  THE  CHIEF  OF  ESGINEEES,  U,  S.  ABMY. 
Slope  oi»crralion»,  U'mnusippi  Biver. 
COLOMBCrS,  KT. 
DlHliin(«i>  bptwF^D  gaagiv  1i  ton  feeC.     (Iteeiilti  oT  mluotlun  nt  oSoe  of  first  ud  iii«'jin<l 


UnxiaiolD 

vi-locity 

lelDcIEr  1  alope  alDD 

per 

P«' 

1982 

y«( 

f«( 

.ooiioBi 

«"" 

(lt«nll.<.fre,lupUoiiMo 

Bfeorflrs 

I  tnA  jecond  distriele  eoElneor.] 

JS; 

MRTlmum 

Siope  H\«t 

•""'""- 

pec  KOUDd. 

inir.  per 

Bat**™ 
Cniglwul 

S^tion. 

im. 

31.  M 
SI.M 

Fat. 

Fh*. 

a!  38 

li 

6,70 

i 

7.  SB 
7.U 

a 

«s, 

2s.\".'.v.^...\\,'.'.\.\\'.v.'...\.v.'.\v 

ulll 

S» 

NPTl.— Gnngfl  I!  1b  at  rtiachwgo  Bectloo.  CrnlRTiBad  rjiiibo  in  10,500  Ten  abovp,  ond  Fulls  ennge  B.OOB 
fertbelo»gmg»B.  TboriTsria  n^rly  Htmlglutruiu  l.Oinlfwt  WowCriighead  gsiittu  tu  FalLi  (sukb. 
Ths  slop*  of  ilTec  aioiuid  Cniigbeid  poiul  in  vlulnllf  orgiogH  waa  1  foul  an  BOO  It«t.    aiiie=»boid 
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Slope  observaiioniif  Misnssippi  River, — Continued. 

HELENA,  ARK. 

tetance  between  ganges  12,570  feet.     [Kesults  of  reduction  at  oflfice  of  firnt  ami  second  districta 

eiigiueor.l 


Maxi- 

Maxi- 

Maxi- 

Maxi- 

mum  sur- 

mum  anr- 

1 

mum  sur- 

niuui  8ur- 

fa<*o  ve- 

fate ve- 

Slope 

fiim  ve- 

fare ve- 

Sloi)e 

Helena 

locity  at 

locity  at 

Bino  of 

Ilrlena 

locity  at 

Imity  at 

nine  of 

gauge. 

uppor 

lower 

inclina-  ! 

gauge. 

UppCT 

lowar 

inclina- 

gauK«, 

gauge, 

tiou.   ; 

jrauKe, 

gauge, 

tion. 

per  sec- 

per Hv.v- 

p»T  iWC- 

jwr  Heo- 

ond . 

ond. 

oud. 

oud. 
Feet. 

1892. 

Feet. 

Feet. 

Feet. 

1892. 

Feet. 

Feet. 

.pril 

18 

42.00 

Judo      2 

41  70 

7. 139 

8.448 

000684 

19 

42.73 

6.714 

8.216 

.0000708 

3 

44.60 

7.060 

8.294 

0684 

20 
21 

42.87 
43.25 

4 
6 

44.61 
44.56 

7.000 
6.084 

8.178 
7. 630 

0692 

7.368 

8.718 

0708 

0693 

Caj 

3 

44.50 

7.:jad 

8. 1W7 

(KW7 

7 

44.  CO 

7.0-J3 

7.677 

0700 

4 

44.64 

7.  i:i7 

8.486 

0660 

8 

44. 62 

7.176 

8.400 

0700 

& 

44.77 

7.677 

9. 1(t3 

OG76 

9 

44. 72 

7. 060 

8.756 

0708 

A 

44.88 

7.368 

9.218 

00.17 

i           m 

44.77 

7.  (M)y 

8.062 

0708 

7 

44.98 

7. 2«.il 

9.218 

0644  ! 

1           11 

44.86 

6.800 

8.486 

0708 

0 

4.'^.  48 

7.754 

8.010 

0«i:{7  = 

13 

45. 0« 

6.834 

8.3.12 

0716 

10 

45.06 

7.4H4 

9. 103 

0<Ul5  ' 

14 

4.->.06 

7. 047 

9.180 

0708 

11 

46.73 

7.985 

0. 450 

06(»5  1 

15 

45.11 

7. 835 

8.332 

0708 

12 

45.69 

7.6.18 

9.064 

(KJ21  1 

16 

45.12 

7.047 

.     8. 525 

0708 

13 

45.51 

7. 754 

9.257 

0605  1 

17 

45. 06 

7.6110 

8.  1.39 

0710 

14 

45.26 

7.r.Gl 

9.206 

0668  > 

18 

45. (N) 

7.409 

7.831 

0708 

16 

44.77 

7.6:« 

9.604 

0684  1 

20 

44.82 

7. 638 

8. 079 

0660 

17 

44.55 

7.61)0 

9. 450 

0692  1 

21 

44.6:i 

7. 137 

8. 255 

0660 

line 

1 

44.67 

7.:i91 

8.872 

0602 

22 

44.45 

0.946 

8.409 

0676 

ARKANSAS  CITY.  ARK. 
[From  reduction  at  office  of  tbird  district  (>n<;inccr.] 


Slope  sine  of  iurli- 
nutioii. 


Above 

Below. 

0000600 

.0600042 

505 

642 

591 

643 

591 

643 

504 

642 

504 

.'V87 

644 

591 

647 

504 

645 

594 

645 

503 

646 

590 

647 

580 

6*7 

589 

647 

.'■>80 


40. 44 

590 

646 

40. 37 

587 

649 

40. 30 

585 

646 

49.  2() 

585 

646 

48.07 

579 

647 

48.97 

570 

647 

48.  8."i 

571 

646 

48. 85 

571 
569 

48.47 

649 

48.  28 

647 

47. 52 

651 

47.17 

.......... 

651 

46.05 

651 

46.13 

•.«.....■« 

652 

46. 13 

45. 49 

1 

638 

45.49 

638 

STOTB. — The  slope  obtained  by  takini:  for  the  "above."  the  gauge  at  Tiolivar  Landing  and  Arkansas 
;  and  for  the  "below,*  the  gauges  at  Arkanwis  City  and  (tn-t-nville,  and  the  distance  as  216000 
And  the  slofies  are  given  in  declnials  of  «  foot;  being  the  fall  per  foot. 

SNG  93 ^232 
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Slope  0hHrvation$f  Miieiaiippi  Biver — Continaed. 

▲LEXAirDBIA,  LA.  (BED  SIVSB). 
(Diiteaoe  lieiweea  upper  and  lower  Kenges*  4,000  feet] 


1892, 

tj  27 

28 

30 

81 

1 

2  - ---.. 

sll-... 

4 

6 


Alexandria 


Slope  nine  of 

inclination 

between 

npperand 

lower  gangea. 


29.5 
80.6 
83.2 
83.7 
34.6 
35.9 
35.6 
36.1 
37.0 


.000450 
050 
450 
450 
400 
425 
450 
600 


1802. 

Jane  7 

8 

9 , 

10 

11 

13 

14 

15 


Alexandria 
gauge. 


Fett. 
87.5 
37.8 
37.8 
37.9 
38.1 
38.2 
38.2 
38.0 


Slope  sine  of 

inclination 

between 

np|>erand 

lower  gaugea. 


.000475 
600 
6U0 
450 
450 
7U0 
450 
450 
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Slope  observations,  Mississippi  River, — Coutinuod. 

HELENA.  ARK. 

tance  between  ganget  12,570  foct.     [Kesolts  of  reduction  at  ofllce  of  first  and  second  districts 

engineer.] 


Maxi- 

Maxi. 

Maxi- 

Alaxi- 

mum  sur- 

mum snr- 

1 

1 

muui  sur- 

munt sur- 

face Te- 

fat'O ve- 

Slope    ! 

face  ve- 

face ve- 

Slope 

Helena 

locity  at 

locity  af. 

sine  of 

Ilolena 

locity  at 

locity  at 

sine  of 

gauge. 

upper 

lower 

inclina- 

gauge. 

uppvr 

low'or 

incliua- 

gauge, 

gauKc, 

tiou. 

Kau»;e, 

guuffe, 

tiou. 

per  sec- 

per 8ec- 

per  sec- 

per sec- 

ond. 

ond. 

1 

ond. 

ond. 

1892. 

Fftt. 

Feet. 

Fett. 

1892. 

Fret. 

Feet. 

Feet. 

ril     18 

42.60 
42.73 

Juno      2 
3 

44.70 
44.66 

7. 139 
7.060 

8.448 
8.294 

.000684 

19 

6.714 

8.216 

.0000708 

0684 

20 

42.87 
43.25 

4 
6 

44.61 
44.56 

7.060 
6.084 

8.178 
7.6:10 

0092 

21 

7.368 

8.718 

0708 

0692 

V         3 

44.50 

7.:J68 

8. 0S7 

0637 

7 

44.  CO 

7. 023 

7.677 

0700 

4 

44.64 

7.  i:J7 

8.486 

0660 

8 

44.  62 

7.176 

8.409 

0700 

& 

44.77 

7.677 

9. 103 

O076 

9 

44.72 

7. 060 

8.756 

0708 

0 

44.88 

7.368 

9.218 

00.37 

10 

44.77 

7. (M»3 

8.062 

0708 

7 

44.98 

7.2fll 

9.218 

0644 

11 

44.80 

6.800 

8.486 

0708 

9 

45.48 

7.754 

8.910 

0037  ' 

13 

45. 00 

6.834 

8.332 

0716 

10 

45.66 

7.4K4 

0.1U3 

0<M)5 

14 

45.06 

7.1*47 

9.180 

0708 

11 

45.73 

7.985 

0.450 

0605 

15 

45.11 

7. 835 

8. 332 

0708 

12 

45.69 

7.638 

9.064 

0C21 

16 

45.12 

7.947 

.     8.525 

0708 

13 

45.51 

7.754 

9.  257 

0605 

17 

45.06 

7.600 

8. 139 

0710 

14 

45.26 

7. 5(11 

9.1*06 

0668 

18 

45.00 

7.400 

7.831 

0708 

16 

44.77 

7. 6.18 

9.604 

0684 

20 

44.82 

7.638 

8.  679 

0660 

17 

44.55 

7.600 

9.4rK) 

0G92 

21 

44.63 

7.137 

8. 255 

0660 

UB       1 

44.67 

7.J91 

8.872 

0602 

1 

22 

i 

44.45 

6.946 

8.409 

0676 

ARKANSAS  CITY.  ARK. 
[From  reduction  at  office  of  third  district  engineer.] 


Arkausas 

City 

gaujjo. 


>r.  23. 
25. 
26. 
27. 
28. 
29. 
30. 

4. 
4. 

5. 

6. 

7. 

9. 
10. 
11. 
12. 
13. 
14. 
14. 
16. 
19. 
21. 
23. 
23. 
24. 
26. 
17. 
». 
80. 
SO. 


1892. 


Feet. 
46. 35 
46.00 
47.07 
47.25 
47.45 
47. 61 
47.78 
47.96 
48.02 
48.10 
48.10 
48.  'J.') 
48.  33 
48.  r.5 
48.75 
48.80 
48.88 
48. 95 
40.14 
49.14 
40.14 
49.10 
49.15 
4i».27 
49.40 
40.  40 
49.46 
49.50 
40.64 
49.73 
49. 82 
40.82 


Sloi>e  sine  of  Incli-  i 
nation.  I 


Above. 


00O05C2 
566 
550 
552 
556 
5.}7 
557 
553 
564 
553 
544 
549 
550 
562 
563 
573 
573 
585 
580 
570 
58.'> 
585 
581 
577 
581 
582 
593 
593 


Below. 


0000645 
6:^8 
635 

6:n 

629 
629 
627 
624 
6J0 
620 
620 
620 
615 
618 
620 
620 
624 
623 
624 
624 
624 
632 
634 
635 
638 
6'J8 
038 
6.39 
644 
643 
642 
642 


May  31. 
June  I. 

3. 

3. 

4. 

4. 

6. 

7. 

8. 

9. 
10. 
11. 
13. 
14. 
14. 
15. 
16. 
17. 
18. 
20. 
20. 
21. 
21. 
23. 
24. 
27. 
28. 
29. 
30. 
30. 

1. 

1. 


1802. 


Arkansas 

City 

gauge. 


Feet. 
49.82 
49.88 
49.  73 
49.  73 
49.60 


Slope  sine  of  incli- 
nation. 


Above 


July 


40.47 
49.43 
49.30 
40. 39 
49. 42 
40.44 
49.45 
49.  45 
40.  45 
40.44 
49. 37 
40. 30 
49.2«l 
48.07 
48.97 
48. 85 
48.  85 
48.47 
4K.28 
47. 52 
47.  17  ■ 
46.65  I 
46. 13  : 
46. 13  ! 
45.49  ! 
45.49 


.0000600 
.'iOS 
501 
591 

RAJ 

504 
587 
591 
594 
594 

50:j 

590 

5an 

589 
580 
500 
5S7 
585 
585 
.579 
579 
571 
571 
569 


Below. 


0600642 
642 
643 
643 
642 


044 
647 
645 
045 
040 
047 
647 
047 


040 
049 
040 
640 
647 
047 
040 


649 
047 
051 
051 
051 
052 


038 
638 


fon. — ^Tbe  alope  obtained  by  takin<;  for  thn  "  above.'*  the  gauge  at  Bolivar  Tjanding  and  Arkansas 

^,«nd  for  the  "below,  "  (ho  gauges  at  Arkansas  City  and  lireenville,  and  the  distance  as  ^6000 
And  tbe  slopes  are  given  in  d^ecijuals  of  «  foot;  being  the  fall  per  foot. 

XNa93 ^232 
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uiasissippi  aivER.  thikd  distkict. 


»ani«. 

cI"™. 

B„U. 

.-,.... 

,S-i3 

b™"lt" 

■°=" 

Uetbod. 

m 

MM 

Rrgbt 
KlKbt 
Kivht 
Riahl 
Rizhl 

Rijjiit 
Rlfbt 

II 

Ul((bc 

Fttl. 

IBM 

i.8ue 
m 

"■"■/J* 
si 

SD.KU 
SI.C33 

'Is 

11 

'"■■ 

18BS. 

lis 
"52 

Melee  »;•).& 
MBU-fSo.3». 

Puilhwi'orait 

ii^'ij 

coiumbii'.::: 

i".Ti 

M^     B 

I 


[KnHllUllitriwIilc 

C7r«vfuiaf  meatafMiientt. 

laaltt  nrr«lui-tiunBtoRir«orFeurUiDlHtrl(^t  Enginei 

MISBlSSim  EIVEK,FOtJBTH  UlfiTKICT. 


-d  Diitriot  Sn^tluFer. 


DUh-DW 

w- 

"»•■ 

B3B.0 

oft.. 

1180 

B74.7S 

[1.00a.  0 

t           «, 

1,013.6 

Lett- 

IM 

22,  DU 


Cn>Te*t 


*«•■■ 


•  In  >  disluoe  of  0,000  b«t  then  wen  11  br«k«  at  H»rleni,  and  Sgnrea  piHouUd  are  axgi^als 
BAYOU  LAFOCECnS. 

niu 

!3S 

a;  s 

Ja»    . 

ATCH4FALATA  RIVEE. 

^ttW 

JnneU 



rEBDIX  1  X — ItEfOltT  OK  MISSISSIPPI  RFVER  COMMISSION. 


An-KNDIX  3  K. 


a  OF  BM(UNKUKS. 


■.AJil.  T.   TAUFUET. 


g  thfl  innji  I 
elt'tm  liBVing 
PDf^i&uor.    Tiiu  onlf  data 


.  Loim,  Mo.,  Jmt  9,  1.103. 
^kuac:  I  havn  tlia  hnnnr  to  pniM-nt.thit  rosnlt  of  a  itiiily  nf  tunae  eftrlf  taapi  of 
iwUwippl  Ulvrr,  m  roiniiareiJ  wllb  tbosn  of  tbo  CommisKlon. 
•  iLtoa  luBfg  hprnwitli  iilinwn  am; 
"Cinirw  of  the  River  MlssisBippl,  from  tbo  rialUo  to  Fort  CUartrmi,    Tnltwi 
ilK  vxiKHlltiuu  til  tlin  llliiJ()i«  in  tlin  Utter  ead  »l'  tlii^  year  17f>5.     Ily  Linut.  Km*, 
be  Ttiirly-fuucUi  iicsiiuenl.     liDprovnil  I'rojn  tlin  Biirvof*  of  the  rivur  miulv  liy 

■■A  ilroft  of  tlie  MisHiftnqipl  Hiver  trttm  the  Bikliso  up  t»  Kurt  Chnrtrm."  from  • 
t  io  llie  tvntt-xjitj  uf  «tHt«  fur  llie  coIuuIuh,  hy  Capt.  riiilip  I'iUunu,  t"'l)l1>>1i<»l 
niloD  in  1770. 
Bl  "U7>p  uf  lie  nniirne  uf  tbe  Minntisnippi  fro 
jhlliio)*  tntliK  Tn'itith  of  lL«  rirur,"  I'rum  tlii 
■wl  In  l^Hii  li>  \tm. 
\r  ftttm,  ililwtly,  I  b»v8  Iwwn  hIiIp  Ui  knru  iiothinjc.  Fort  OhiirtteH  nfmi  tnrneil 
t  kf  iM  {''roorh  cf.mm&n<Ui>l  to  tile  EtiKlioli  rmiiiiiiwiiin  on  Nov^tiibcr  It,  im-. 
'at  tbn  priTile^e  of  truoio^  tbe  map  I  itia  iiulebteil  tu  tiiii  Miasanri  HlNtorioal 

^Biisft,  for  tbe  roBiling  of  wboHo  report  nod  the  privilege  nf 
|liMlaI>t«i1  t«  t  ol.  QiMirgo  E.  Lei^btun.  of  St.  I.ouiii,  dnitDribea  hiatte] 
KUipluyod  in  ''  tlioie  coniitrioi"  for  uvo  yei 
^oucl  in  l.iari-port  U170S. 

^  '    -   ■■■■^ "fltrer  of  Ike  et»t-mnJor  under  RdcLninbeau  in  AniuH'-a,  briiin- 

.,  .-ruor  of  GuaUiJuupe  uuilor  the  Bepnlilic,  )>iiiioner  of  win   inid 

>  1>.v  tlt«  Engliah  in  Uie  wiiiter  uf  1TU5-'U6,  wtw  detaiiu'd  in  (his 

It.  mid  WH8,  ktblBownt'DS'KtfMtiuu,  ciiiLtiiiinHluuHCl  by  [_'itir>'i>  Adct 

'  <   I'lriM'b  pruviiieeuf  LuuiHinnu.     Uisbnok,  in  ll>i.' IumuI..  <<(' il..- 

""      ■  nil,  butrotnoblioboil  tiin.iii«  iiliij     -l;..  .;  n,i,.l- 

.■ii1  »  st^riijiiilouH  wiftiirafiy  in  uluiii  i.iin- 

::  Ijatmay,     He  lelt  l^t,  Lniiin  on  ~i  <   ''         "  .  i» 

"ij"  white aHaiBtiilit  nnd  four  IdiImi  i.i  •  f 

'.       '.tlien  be  wm  arrestnl  at  tiapy  by  l: i  .iniuirii  i,  .>ii 

tlie  tbreo,  Pltmnn  hoe  tlie  IwgMt  scale  nnd  the  falloat  detail,  and  Is  moit  nim- 
mt  for  couipBriaon.  Rosa  is  very  noteworlJiy  for  the  aocurncy  of  hia  topo- 
ilttriil  pre  nnd  his  rendering  of  ehuraot  oris  Lie  onllinos.  Collot  lins  the  best 
I''.  I  regard  thorn  all  as  topogrFipbiunl  reoounoissiuiRea,  probably 
<  H  iiciirings  and  o8ttmnt«d  distanceii,  rtnd  from  ths  gonurol  goodneas 
i.iiibaiily  eheoked  by  nltitudefl  uf  Polaris.  The  luter  fonns  of 
.  :i»mlleoting  eoxt&ut  would  have  nutde  tliia prctctioablo.  ItiB 
<  -tiitn  that  the  longitudes  oro  all  bnd. 
n  III  tlie  three,  I  have  aoleotml  aaeriiw  nf  i-h'arly  recu^^iizalile  points 
line  uf  the  ^vuural  course  uf  the  river,  ptnllt-d  l.hi^in  dirvi'tly  ttom 
"  ""  -  by  oiraeti)  from 
the  soaoiupiuif- 


'•  nia|t,  which  is  on  BBiuilor  scale,  and  conatruetud  Ibe  otbi 
b  WnlKhl  line,  Cairo-N'etr  Orleans.     The  results  ure  ahuwn  • 


libit 


ni\% 


river,  I  bave  collated,  tbe  old  maps  with  the  ''Allnvinl  Val- 
j  to  tbe  inch-mile  serien,  nud  onoasionally  even  to  the  oontonr 
irts.     By  the  topography  eurvejeil  about  1880,1  Hnd,  from 


He,  the  riTer  beil  of  1765  rocogoixable  in  tJie  preeent  lieil,  tbe 
"1  uf  bayoiu,  alongha,  and  cn^ks,  thu  belta  of  awanip,the  ilepfM- 
ilie  contonr  lines,  and  the  linna  of  levee  following  old  bauka 
Hide,  In  making  this  comparison  1  have  deriveif  some  little 
ii'i>9anRe  of  I82I  by  Votinc,  I'ousHlri,  and  'I'uttld,  and  miith  morn 
:<<r,"  adition  of  1817,  a  pilot's  guide  deseriliing  the  nhaunets  by 
iiid  ialsinda. 

ml  tolling  of  ili«  bed  by  cut-ofTs,  it  ts  no tii^eablo  that,  from  I76Q  to 
..ii!;e  of  this  ebnraoter.  Siueu  ]MX>  thrrn  has  linen  no  auch  period 
I'onr  nut-offs,  whoae  dnt(«  are  iiiidi-tnmiinrd,  ocRiirnid  butwai^a 
Montoznnia  Fkind,  Grnnil  Lalio,  Yukoo.  and  Homo  chit.  la.  'Ill* 
iiiiia  the  old  beds  at  Grand  Lal>«  and  tho  Taxoo  Bond  Ha  lllJud.  and 
^ugnizablo  by  the  smitller  wlltowa  thoruin.  The  others  .irtioot 
BniupUreya  and  Abbot,  in  thoir  suuiuiury  of  traditiau  of  eoily  floods, 
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:'  Mand  25,  n>inl«lii  Pohi^,  itNil  Kotm  Point,  iipyiniir  In 

"I  in  the  left  Imuk  tike  Ihut  Bimliii)  i>]iui>t»  2»  anil  ^T  U 
'  ■■!  isliincU  callud  tbo  " Canwiliuti,"  huiing ualj  n  ^n- 

. -11(1  oMi  to  Odcc-nU  Bar.    Bemitiig  iroand  it  the  rWar 

'>il,.  diTidiiig  nitnitlly  nrnun>]  lulnnil  H.'i.  and 

IxUnil  No.  SI  BhowR  broader  at  Ita  low«r 

'it;  the  rjvar  di  video  about  nqnally  ntonnd 

^liiirap  tliau  aav,  leaving;  ■mull  Uluiidi  in 

...1  ^5  is  w  UDW  citH-pl  that  tho  cltiiiui«lii  ■» 

2?.  6da w  Cedar  Poiut  tlia  river  beBils  well  back  to  Iha  oliffh  (Sadiost«d  on  nil  th* 
fl)  Moond  Iwland  34,  tbuu  »tuiind  n  vo'iat  aupsrently  oxti>uiUnK  be.vond  Deanfl 

— ■'  ■-■'  ■  '-'I  fcmii  Nil  'iR  U\  ii  luiirow  ulrnte  (uow  tlw  mftia  river),  iinmud 

_.,.  ...... I  ,.,1.1 .  ;..!.. ,,,[)  aoA  of  38  (now  contfuouaMWitti  the  ri^bt 

iii.il   iBlHiid  ftiirt  iipt«r  end  of  Hrriii'ijwiiiP 

'I'll  aloiiK  tlie  lines  of  Berbdp^  li»y<i'ii  uud 

10,  fopeiving  tlia  Loosiiliatcliie  »»  hit  iudu- 

<I  iiiocb  wit.b  islands  nburu  In  miw  Uw  bond 

<  Ti Iiiii:  tli«  \\<HI  lltver  itt  its  omcrgeuce  tVoin  thebjiiiro. 

<  ili«  cliuracMristlo  sbnpcs  of  Presldenti  Island  ami  Ita  ciiiu> 
are  V6ty  i^rognlsahle,  Mpeclall;  in   Boss,     l^'roiu  Presidi'iits 

,  (lieinR]M  siiow  h  dlflVreDce  wlilch  may  be  of  Rtago.  All  have 
:i\y  as  now,  but  Ihllowing  the  ehutn  of  Cat  Islniiit;  alt  nhon 

I  ':i't  Island,  and  No.  53  (munh  larger  than  nnw);  Pitni.'kn  marks 
'  LlnrHcshoo  Lake.  On  the  left  bank,  Kuss's  linn  inorp1;r  i-ntcolT 
iild  be  rounded  in  passing  down  out  of  Tennoswn  nbiiti?,  wbU« 

II  .iti'OTi'rIlowhiwklci  the  Idulfe  and  down  to  Horn  Loke.   Collut, 

"  T""".  nenrly  with  Pitniuu. 

Ill-',  tii:  iii)i)i  land  nboveUommen^e,  the  rivnrnDRBM  nronnd  tho 

.1  ,  in  whiob  ull  the  maps  Hbovr  au  island  cut  nff  (h>m 

ilironpib  the  sluuKbH  and  Old  liivur  Lake,  Bgainst  the 

\-ii!i  '   i'l'int  wouldappear  tohave  oxtendeil  tci  ClBrkB  tow-lioad, 

i!c[iiliii5  inland  out  off  from  it.      The  river  tlien  pasuos  around 

I  an  islaud  in  »t;out  tb«  puiiliun  of  Whiskey  Island,  but  not 

mbling  it  in  shape,  and  around  Ilunlius  Point,  uuttjng  niuro  into  its 

-    — ;  tU«  maps  Bhotr  islunds  not  feseuililiiiK  Ibp  preHntit  DtiBs. 

ul  fihn"s  i>ii   iilj.iid  fiit-oti'  by  u  u,titi>w  fhulo  near  tlio {irvBiuit 

■  I-.  ii.    ■  ...i'.  I'll..  It-  i.-!n  iiiink  than  now.    rrom 

.  ■!  ih:iuk  than  now,  nearly 

■      ""  ■■  -    ■itatTrol- 


(I  i.1». 


th(t 


6.) 


iriin  pusicioii.  It  appears  to  me  Ibnt  hs  muxt  have  drawn  lUn 
Jtmeription,  nut  from  ohnnrvation.  sod  mietahen  the  While,  at  abov*. 
pUiatWO  uamoB,  and  the  rivuri),  luid  thsir  juuctioa  fairly  well.) 
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CreroBie  mea»uremenU. 

[For  noten  on  redaction,  nro  p.  '.VHR.) 

MISSISSIPPI  RIVER,  THIRD  DISTKICT. 


I^'ame. 


FuUnn  Lake  ... 

Tio 

D» 

Paiitht*r  KoriiKt. 

l)o 

Do 

Do 

Columbia 

Lelund 

Do 

Do 

DrooktiMill.... 

IH) 

Do 


•  I 


DiMtnnoc 

fnun 

<'ain». 


J/i7ft. 
4J9 


Width. 


Ffft. 
l.iiCe 

1,922 
l,(iUI 
1.41U 
1, 673 
2.(W5 

:w» 

423 
423 
MR 
7J5 
715 


DlHoharm* 

JRT  rilM-uild.  ' 


I):iti'  of 
hn-.ik. 


Culne/fet. 

•14,iw« 

I5.1I6U 

19.  roi 

74,214 
G9.  5r>() 
80.Stf4 
in.fi23 
tlS.4rt:i 
:».  H(M) 
17. 2W 

♦:«.  (MIC 

87, 331 
BO.OfKi 


Date  of 

ubw-Tva- 

tion. 


1H92. 
■  •Iiiiie    2 


May   13 


.lime  22 
Mav   25 


Mav     9 


1802 
iTuuc 

•I  IIIK* 

.III  no 
M.iv 

i  J  mil* 
•In  no 
•lime 
Juno 
Juno 
*lune 
Mny 
'I  ui'ie 
•I  uue 


]H 
22 
17 
25  . 

17! 
25 

1 

25 

13 

9 

24 


Mvtlx»«l 


MetorXa    ^ 
Df). 

1)0. 

MtterXcSft 

1)0. 

Mi'tcr  Xo.  miS. 

Do. 
Met.TXo.:«»- 
Sur(.u-«  llw»  ••• 

Du. 
Meter  Ka.-P. 
SnrfacullJKitJ* 
Meier  No  ::S#. 

Do. 


*Iiiti-;;r.iliim  uii-tlnMl. 
tMclrr  ul  Hix-li-nlliM  dci>th. 


!  Kesnits  of  nMluetion  at  i>nire  of  Tliird  Diatriut  EnciiHt-r. 
§  Mfler  4  feet  ln*Iow  Hurfuoo. 


CrernMMc  mt'aMiirfmentH. 

[Rortult'*  of  mlu'-titiu  at  olliee  uT  Fnurtli  Distiict  Knjjinj'er.] 

MI.S.-^lSSIl'PI  UIVKR,  FOURTH  Dl.-^TIUCT. 


Name. 


i  Distance 

Ih-Iiiw 

Cairo. 


AfwenHion 

Uerutita^^o 

Newlliipe 

Di;lii>:ny 

lieinunit 

T«-»riier 

Anelior 

Sari»y 

A  vondalo 

Villere.No.  1 

VlllercNo.  2 

Story,  No.  1 

Story.  Ko.  2 

Merritt 

Jk'Ilu  CkaMae 

Cedar  Grove 

IWair 

MouMeeonr,  >'o.  1 . 
MonHCOOur.  Xo.  2. 

Happy  I\»iul 

Monaecour,  Nu.  3 . 


j  Maxiinuin 
Jiauk.  i    wiiltli  of 

i-TWiMHV. 


Ilarlezn* 


Miil«r 

OotavQ 

Martin 


8^2. 5 
m'K  5 
H{»7 
ftnn.  5 
tMiH 
SMI'.).  7a 
1I21>.  i; 
937 
9.V2 
972 
U71.9 
975 
974. 75 
976.  5 
9^2. 5 
989.6 
995 
99H.9 
999 
993 
999.1 
^1,002.0 

(1.003.2 
1,011.7 
1.012.0 
1, 013. 5 


Hiifht. 
Lef!  .. 
Ki;£lit. 
Ki^'ht. 
Lett.. 
J.eft  . . 
J-ell  . . 
Left.. 
Rijrlit. 
Lett . . 
Left . , 
Left . . 
Left  . . 
Left.. 
Ki^ht. 
Kl};ht. 
Left .. 
lA«ft  .. 
l^fl .. 
Left.. 
1^'ft . . 
Left  .. 

Left . . 
Left.. 
Left . . 
Luii . . 


.Ajipnixi-   j 
mate  iiKix- 
iiiiiMU  din-  : 
<.'liari:e  ]>er : 

tua'iiiid. 


Dnie  of 

•MTur- 

n-nee. 


Date  of 
cliMure. 


Ftft. 
148 

16U 

12« 
1. 427 

204 

396 
1, 3hO 

139 
15 

124 
23 

114 
96  i 

107  i 
26 
62 
24 
26 
51 
37 

441 

.•»9 

35 

194 


Cubif  feet.  \      1R'«2. 

17.200  I  June    6 

9.r)0U     •Inu<>21 

19,100  j  June     I 

16.400  '  June  23 

i:!«",846     Juni-  12 

2.')..V20  i  Mav   22 

21.  (HM)  <  Mav     6 

ll.S.«)20     Juiie  13 

10.120     June  13 

742     Mav     3 

1,816     Juiie  11 

952  i  Mav  2K 

16.560     June  11 

13,.'>0(>     Juno  13 

14, 18i>     Juno    3 

»8(i     Mav   24 

8.700     May  24 

2.10U  ,  Mav   II 

2.  281)  I  MaV  29 

6,750  '  Mav   IH 

2,785     June    7 

iMav   12 
to 
June  10 

5.985   

.'i.lJOO  I 

3.4U2  ' 

I 


18P2. 
Jnn(>    9 
June  23 
June    6 
June  28 

Mav  29 


Cauac  of  crrv 


;»**■ 


J  line 

19 

May 

4 

May 

30 

Juno 

19 

J  une 

15 

May 

28 

^fay 

28 

May 

11 

June 

4 

May 

28 

1  June 

18 

May 

15 

to 

July 

1 

June  14  1 

May 

14 

July 

2 

I 


Cravflfth  holf 

/)o. 

Do. 

Do. 

Do. 

Do. 
rnknown. 
Cr»\  fiali  hole* 

m». 

Do. 

l>o. 

Do. 

I>o. 

D.». 

Do. 
Old  riif  flume, 
frayriali  hole. 

1H». 

Du. 
"RXvt^  ttiime. 
Craytiah  hole. 
Muakrat.   cr 
fl»h,   and   r  I 
flume. 
Mnnkrat. 

Do. 
Caying  bank. 


In  a  di^>tance  of  0,000  foot  tlierc  wore  11  luvakH  at  Ilarleiu,  and  ti;;iir('S  pn'Hcntod  are  agKrepUti 

BAYOU  LAFOlKCHK. 


Hill 

Upper  Ten 
Boudreaux 


14.'. 


Mav     9 


4n  I ,  Julv     2 

225  i :  Apr.  25 


July     3 


ATCITAFALAVA  IIIVER. 


Philip  White. 


6,0oot 


I 


June  10  '. 

I 


t  About 
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Appendix  3  K. 

•  OF  EARLY  MAPS  OP  MTSSTSSIPPT   RIVER.     BY  CAPT,  CARL  F.  PALFREY. 

CORPS  OF  ENGINEERS. 

St.  Loris,  Mo.,  Juve  9,  1S03, 

KRAL:  I  have  the  honor  to  prenent.the  result  of  a  study  of  6oine  early  maps  of 
i.HHissippi  Kivctr,  as  compared  with  those  of  the  Commission, 
three  ma|)6  herewith  shown  are: 

'•Course  of  the  River  Mississippi,  from  the  Hiiliso  to  Fort  Chartros.  Talcen 
expedition  to  the  Illinois  in  the  latter  end  of  tlie  year  17G5.  Hy  Lient.  Hoss, 
;  Til irtv- fourth  Ke^^iment.  Improved  from  the  surveys  of  the  river  made  hy 
ronch.'^ 

**A  draft  of  the  Mississippi  River  from  the  Baliso  up  to  Fort  ("Ijartres,"  from  a 
:  t.0  the  secretary  of  state  for  the  colonies,  by  Capt.  IMiilip  IMtman,  published 
idon  in  1770. 

"Map  of  the  course  of  the  Mississippi  from  the  Missouri  and  the  country  of 
linois  to  the  mouth  of  the  river,"  from  the  travels  of  Cicn.  Victor  Coliot,  pub- 
in  Paris  in  182(>. 

lioss,  directly,  I  have  been  able  to  learn  nothin«;.     Fort  Chartres  was  tnrned 

»y  it«  French  commandant  to  the  English   commission  on  November  11,  17t)5. 

the  privilege  of  tracing  the  map  I  am  indebted  to  the  Missouri  Historical 

y- 

nan,  for  the  reading  of  whose  report  and  the  privilege  of  tracing  the  map  I 
ilebted  to  (  ol.  George  E.  Leighton,  of  St.  Louis,  describes  himself  as  having 
employed  in  **  those  countries"  for  live  years  as  an  engineer.  The  only  date 
oued  in  his  report  is  17G8. 

ot,  a  young  otlieer  of  the  etat-major  under  Rochambeau  in  Auieriea,  briga- 
eneral  and  governor  of  Guadaloupe  under  the  Ke]»ublic,  jirisoner  of  war  and 
I  Philadelphia  by  the  English  in  the  winter  of  17I)r»-'lK),  was  detained  in  this 
ry  by  a  lawsuit,  and  was,  at  his  own  suggestion,  commissioned  by  Citizen  Adet 
lore  the  former  French  province  of  Louisiana.  His  book,  in  the  hands  of  the 
r  at  the  time  of  his  death,  but  not  published  till  long  after,  shows  great  intel- 
e,  acute  observ-ation,  and  a  scrupulous  accuracy  in  Htating  what  he  saw  him- 
ad  what  he  re]>orts  from  hearsay.  He  lelt  St.  Louis  on  September  16,  1796,  in 
$n  boat  (pirogue)  with  one  white  assistant  and  four  Indians,  an<l  reached  three 
*%  above  New  Orleans,  when  he  was  arrested  as  a  spy  by  I3arou  Carondelet,  on 
er26. 

:he  three,  Pitman  has  the  largest  scale  and  the  fullest  detail,  and  is  most  con- 
it  for  comparison.  Ross  is  very  noteworthy  for  the  accuracy  of  his  topo- 
ical  eye  and  his  rendering  of  characteristic  outlines.  Collot  has  the  best 
\\  alignment.  I  regard  them  all  as  topographical  reconnoissances,  probably 
d  by  compass  bearings  and  estimated  disfanees.  an<l  from  the  general  goodDess 
ir  latitudes,  prol>al»ly  checke<l  by  altitud«>s  of  Polaris.  The  later  forms  of 
!i,be  or  the  single  reflecting  sextant  would  have  made  this  practicable.  It  is 
b  needless  to  staf«»  that  the  longitudes  are  all  bad. 

comparison  of  the  three,  I  have  selected  aseriesof  clearly  recognizable  points 
f  a  meander  line  of  the  general  course  of  the  river,  platted  them  directly  from 
*A  map,  which  is  on  smaller  scale,  and  constructed  the  others  by  offsets  from 
raight  line,  Cairo-New  Orleans.  The  results  are  shown  on  the  accompany- 
at. 

the  oonrse  of  the  river,  I  have  collated  the  old  maps  with  the  ''Alluvial  Val- 
ooking  for  details  to  the  inch-mile  series,  and  occasionally  even  to  the  contour 
of  the  detail  charts.  By  the  t()pogra])hy  surveyed  about  1880,  I  lind,  from 
to  Donaldsonville,  the  river  bed  of  17()o  recognizable  in  the  present  bed,  the 
t'  lakes,  the  lines  of  bayous,  sloughs,  and  (Teeks,  the  belt-s  of  swamp,  the  depros- 
as  shown  by  the  contour  lines,  .and  the  lines  of  levee  following  old  banks 
se  of  their  altitude.  In  making  this  comjtarison  I  have  derived  some  little 
)m  the  roconnoissance  of  1821  by  Young,  Pixissin,  and  Tuttle,  and  much  more 
the  "Navigator,"  edition  of  18i7,  a  pilot's  guide  describing  the  channels  by 
nee  to  points  and  islands. 

egards  the  shortening  of  the  bed  by  cnt-oflfs,  it  is  noticeable  that,  from  1765  to 
there  is  no  change  of  this  character.  Since  18(X>  there  has  been  no  such  period 
rty-one  years.  Four  cut-offs,  whose  date^  are  undetermined,  occurred  between 
ind  1817 — the  Montezuma  Bend,  Grand  I^akc,  Yazoo,  and  H(miochitta.  The 
igator''  mentions  the  old  beds  at  Grand  Lake  and  the  Yazoo  Bend  as  filled,  and 
rown,  but  recognizable  by  the  smaller  willows  therein.  The  others  are  not 
ad  to.    Humphreys  and  Abbot,  in  their  summary  of  tradition  of  early  floods, 
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Bi^alize  that  of  1709.  From  the  filling  and  growth  I  surmiHO  that  these  cnt-offa 
are  of  date  at  leant  um  enrly. 

Ah  regards  the  lengthening  of  the  bed  by  erosion  of  concave  hanks  and  bnildiiig 
ont  of  points  in  the  bends,  this  more  gradual  and  widely  di.stributed  change  is 
noticeable,  even  on  these  small-scale  maps,  in  most  of  the  ^renter  bends.  Theru  are 
points  where  bends  have  been  shortenea:  most  of  thene  are  in  the  neighborhood  of 
cnt-offs,  bnt  there  remain  Plum  Point,  tlie-** Devils  Elbow,"  Grand  Gulf,  and  Port 
Hudson.  The  most  interesting  instance  of  the  lengthening  of  a  l>end  is  at  Cowpen 
Point.  The  bend  around  VidaL  Island  is  apparently  a  very  old  be<l.  Concordia 
Lake,  east  of  the  island,  sug^jfests  a  cut-off  at  the  neck  of  the  old  bend  and  a  snbM)- 
quent  lengthening  of  the  point.  In  17G5  the  river  bent  around  a  broad,  obtuse  point 
having  not  half  the  length  of  Cowpeu;  now  the  river  has  moved  thrce-qnarters  of 
the  distance  from  the  last-named  channel  towards  Concordia  Lake. 

The  chara<rteri8tio  movement  downstream  of  both  points  and  islands,  by  erosion 
of  the  upstream  bank  and  building  out  of  the  downstream  one,  while  iireserving 
the  same  general  outline,  is  observable  in  many  of  the  larger  points.  The  change 
of  direction  of  the  axiH  of  the  ]»(Mnt.  shown  in  a  few  instances  by  the  cATing-bank 
survey  of  18i)l-*92,  I  tiud  only  in  (^oles  Point  and  doubtfully  in  one  or  two  others. 

As  regards  the  breadth  of  the  river,  I  do  not  think  that  any  trustworthy  coucln- 
sions  are  to  be  drawn  from  these  n)a])H.  Ross  and  Collot  probably  drew  trova  one 
sight  of  the  river  only.  Their  delineations  of  width  show  rharacteristio  propor- 
tions, but  I  do  not  look  to  them  for  measurements.  Pitman  undoubtedly  knew  the 
river  much  bettor  than  either  of  them.  The  great  width  of  the  river  on  his  map  is 
very  iiottceuble.  In  studying  his  w(»rk,  I  tind  his  bank  line  often  agreeing  well 
with  the  higher  land,  and' a  <lotted  line  suggesting  a  submerged  bar.  agreeing  fairly 
with  the  lowlands,  while  islands  are  shown  which,  with  a  relief  at  all  like  the 

S resent,  would  not  be  visible  at  a  stage  such  as  to  till  his  banks.  I  conclude  that 
e  drew  the  lines  of  the  most  ]>ermanent  and  charncteristic  banks  (perhaps,  uot 
nnivasonably,  deM])airinir  of  determining  any  other)  and  drew  the  islands  as  he  saw 
them.  I  do  not  think  that  his  delineation  correMjmnds  to  any  actual  or  possible 
stage,  nor  that  any  measurement  of  width  can  be  taken  npon  it. 

The  ftdlowing  is  a  des<rri])tion  c»f  the  river  bed  of  17Gr)-'96  by  modern  topography 
and  current  names.  The  numbers  of  paragraphs  correspond  to  the  maps  of  the 
inch-mile  series: 

1.  From  Cairo,  bending  boldly  eastward,  probably  as  far  as  Lost  Pond,  then  fol* 
lowing  the  line  of  the  creek  flowing  southward  from  near  Flat  Pond,  the  lower  part 
of  Maylield  Creek  and  the  back  slough.  The  turn  corresponding  to  Lucas  Bend  is 
not  <lcepcr  than  through  the  chute  of  Island  No.  2,  and  Pitman  shows  the  space 
between  that  chute  and  the  blutls  aH  a  group  of  small  islands.  The  point  on  which 
Belmont  is  situate  and  the  bend  against  the  blutfs  near  Ctdumbus  are  as  now.  All 
show  an  inland  rorresponding  to  No.  5,  with  the  chute  straighter  and  broader. 

2.  Below  Columbus  the  river  is  closer  to  the  bluffs  and  near  the  line  of  Long 
Pond  and  the  lower  reaches  of  the  Little  Obion.  French  Point  and  Island  No.  8  (to 
which  Ross  gives  the  name  of  "  Wolf")  are  very  recognizable  in  shape  and  position. 

3.  Below  French  Point  the  river  divid<'s  around  Island  No.  9  in  about  eifual 
channels.  Doualds<uis  Point  is  shorter  than  now,  ending  about  with  the  present 
cultivated  laud.  All  the  maps  .show  a  long  island  against  th«4  opposite  bank  in  the 
bend  (No.  lOt).  Watsons  Pohit  nearly  as  now;  liMle  shorter,  with  its  extremity 
broken  into  islands.  Kosh  notes  St.  John  Bayou  as  **ClH?pmissea  or  8onnd  Kiver. 
Pitman  shows  mouths  of  two  bayous  in  ])osition  of  St.  .lohn  and  the  Dry  Bay  on. 
Below  New  Madrid  the  curve  to  the  westward  is  full,  as  fhrcuigh  the  old  chute  of 
Island  No.  11.  Darnells  Point  is  ])art  of  a  fully  rounded  curve  which  continnoa 
around  the  old  chute  of  island  No.  12,  which  island  appears  in  all.  Ruddles  Point 
and  Little  Cyjiress  Bend  are  much  as  now,  except  that  the  chute  of  Island  No.  13 
is  open. 

4.  In  the  bend  below,  Pitman  indicatcH  the  lower  opening  of  the  "old  river'' 
shown  on  our  maps,  and  R(»ss  sketches  doubtfully  its  wlude  line.  The  point  to 
which  Island  No.  14  is  now  joined  is  shown  with  an  island  longer  than  No.  14  along 
its  front,  but  ]>resenting  nearly  the  same  general  outline.  The  Little  Prairie  Bend 
(whieh  name a])]>ears  in  Krencii  and  Knglish)  is  not  so  sharp  as  now;  the  op}Misite 
point  has  nearly  the  same  outline  below,  but  its  upstream  bank  is  straighter. 
Islands  K)  and  17  show  as  a  single  island  as  now.  N<k  IK  i»  very  recognisable,  its 
chute  much  wider.  Inlands  20  and  21  ap]*ear  as  one  island  in  Pitman,  though  sepst* 
rate  in  Ko.ss.  The  main  channel  leaves  tliein  on  tht»  rij][ht,  curves  around  the  pre.H- 
ent  liigh(»st  laud,  into  the  "oldrivi-r"  around  Necdhams  Islaiul.  (The  reconnoia- 
sance  map  ol"  Voung,  Poussin.  and  Tuttle,  gives  tlie  date  of  this  cut-otf,  Kebruary, 
ISJl.)  Pitman  indicates  a  tributary  in  the  position  of  tbo  Obiou  Hiver,  but  dors 
not  note  the  Forked  Dei^-;  Ross  has  a  tributary  in  the  bend  above,  apparently 
intcndml  for  the  Obion. 

5.  The  higher  laud  of  Ruckcrs  Point,  just  back  of  a  narrow  belt  of  swamp,  the 
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Shipment  of  balk  grain  bi/  river  to  Neic  OrSeana  daring  1891. 


BltlnBY  DinoD  iiiil  barcet .. 

Ut  UliDlui  HDil  ^at.^.^^, 

HlDiu'v  lIUlouiiiiil  UnriECH  .. 


3iaijoa\il  And  biVKw 

SMnej  IIUloDanillaririw,.. 

JaTlfiiuMand  baren 

Hidncf  billuD  md  burK>-i.-. 
K^U.Korton  ud  lurgea  .,, 

J»  Uoutdud  buna 

ttlduvy  UillDQUid  G>rEM... 
.IivCi'ouldsnd  bugca 

(}»,  Lyale  and  liargu 

Sidniiy  Uniuu  nd  barKCiB. .. 


Jar  (jiJOJdaud  barifea 

SidnsT  LliUun  and  Carrra. .. 
K.U.^onoBand  Ureca  ... 
Sldn«7lMl]aDandl>ais<4... 

Jar  lianld  lud  lurgso 

l^Hunck  aadbargra 


Jay  Gould  and  baiKH. 
'a.'Lonny  and  barcH  . 

JaA?E,iildaad'barg«^ 

E.V.NDrtonuidbiu-s«i.... 

SldneTUillonaDdbUBca... 

E.M.Nononand  bargeii 

Jaj  lionld  lud  bare«a 

Hv  UhDlcn  uid  bu-KH 

StdnaT  Dillon  and  barcu... 
i-ntuniCilTaodbargM.... 
SidnoT  DiUoBanri  bargw-.- 
Jbo.  Gilmarc  and  bargiv . . . . 
Hrnrj  Laurtyaud  barizea.. 
Bidney  Dillan  aod  bargn... 


a.  H.  II.  Claik  and  bargu... . 

fataraCiCvandbu'KiH 

MTdiniunndbarEH 

Jno.  Gllmon  ud  burtLri 

H«Dt7  Lourry  and  hnrKva... 


3.  LlarlE  and  barfii 


Jar  Gould  and  bars 


Uj  Cliolie  and 
Jar  Qoold  anrl 
Sldnei'  DUlon  w 


rer«.... 
bargM 


IT  Dillon  and  bareea  .. 


Sidney  UlUun  a 
Mv  Cboln  HOd 

SlinyF 

Mt  Clii 

Blia^  DUlon 


l™  miT^'  ■  * 
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ShipmeHt  of  hulk  grain  by  river  to  New  Orleane  during  189S — Con  tinned. 


Date. 


Kame  of  boat. 


Oct,  12 
15 
17 

:(1  I 
Nov.   :i 

5 

A 

13 

10 

19 

24 
28 

29 

5 

10 

12 


Deo. 


Kj  Choice  and  barges  ... 

do 

Sidney  Dillon  and  l»argeii 
My  C)ininc  and  luir^ieH  ... 
SiihifV  Dillon  iind  barK^'e 
My  (iioiot*  and  l>-.ir;;i*H  ... 
Siduvv  Dilli>n  iin«l  liaises 
.My  (.'bni(t>anil  liarneu... 
Siiiiii-v  Dilluu  iind  bui'i^cs 
My  Cboirt^  and  bar;;eft  . . . 
Si(ln«y  Dilliin  anil  barfseH 
Mv  CliiM<'«)  and  bar^i'0  ... 
Sittncv  Dillon  and  iKirgoH 
My  Cboi<-e  and  bar^CH  .. . 
Sidney  Dillon  and  barfrea 
My  ('bdii-e  and  bur;:i-H  . . . 
Sidney  Dillon  and  barges 
My  dinice  and  b.ir::Of»  .. . 
Sidney  Dilluu  and  barp>a 


Corn. 


Buthrlt. 


Total  . . . 
Via  Belmont  and  Cairo : 

January  

February 

March 

April 

July 

An^iii«t 

SeptenilnT 

December 


18.700 
30,215 

10. HUU 
20.  t<02 
l«i.  U8a 


28.4SC 

:i:j,  200 


AVheat 


Buthrl*. 

:{5, 100 

34,070  j 


Oata. 


JiuthfU. 


Balk 
g^rain. 


TonM. 
I,  uTi; 

1,020 


Other 
freight. 


I,  OTw 


Tona. 


33.918  i 


20. 770 
14.500 


1."..  112 
4*J.  7«ii» 
4:{.  tiTjO 
17.2iO 
43. 2i'0 
3').  fniO 
42, 01'» 
15.500 


1. 270 
1, 402 


875 


13.870 


523 
1.800 

470  i 
1.3K-I  : 

885  i 

I  870 

■■-•'  I 

1,280  I 

1.310  1 

518  I      1.&42 
l.Wi» 

915 
1,280 

465 

800 
1.400 


Total 


1,300 
270 


Grand  total. 


3. 228. 045 

880, 430 

1.110.020 

422, 000 


114.592 


5.703,187 


6,140,708 

000,221 
1C'.«,  022 

30,  857 

246.979 

44.900 
36. 170 

51.084 
01.  (KK) 

10,440  1 
1,420 

45.  OOO 

1,35') 

81.01)0 

19. 000 

414,764 

2,430 

520 
15.650 

...... ... 

0.062,799 

30, 857 

365.859 

42, 301 


42, 3«)1 


Tout. 

1,055 

1.020 

1.270 

liMS 

l.MO 

1.345 

1,385 

{U5 

87U 

425 

1,310 
2,060 
1.300 
915 
1,280 
1,765 
l,«»7w 
1,410 

289, 2M 

44.900 

36.170 

10.440 

l,42l> 

1.350 

2.430 

530 

15.650 


408,100 


Shipments  by  Xeic  Orleans  boatn  and  bai'fivs  for  three  years. 


Articles. 


1892. 


Applea barrela . 

A  le  and  beer pack:igea. 

BacKJni; jdecca. 

Barloy sarke. 

Barley buhhcla. 

Barbetl  wire pouuda. 

Butter do... 

Bran Hacks . 

Catt  lo head . 

Com Haeka . 

('om  in  balk buHhels. 

Corn  meal barrt-lfl . 

Cotton l»ak'M. 

Cotton  seed  meal tons. 

KggR paik  ageH . 

Flour ban-els . 

Hay tons. 

Horses  and  mules head. 

lIogH •. do . . . 

Hominy  and  grit s barrels . 

Pork ilo . . . 

Hams IK»undfl . 

Meats do... 

Lard do... 

Malt sacks. 

Oats do... 

Outs  in  bulk bushels. 

Onions packages. 

I*otat«»e8 do. . . 

K  ve sacks . 

Rye  in  bulk bashols. 

Sheep  head . 

Tallow pounds. 

Tobacco hogsheiuls . 

ToImuxo.  manufactn  red pounds. 

"Wheat sacks . 

"Wheat  in  balk hnnhols. 

"Whisky b.irrels. 

"White  load pounds . 

Merohaudise  and  aundries pa<'kagi!a . 

Total tone. 


164 

2,570 

16, 226 

41 


20, 200 

2.028 

34.074 

8 

58. 930 

3, 228. 645 

77, 622 


262,944 

409 

244 

5 

20,410 

3. 497 

61.076 

1,325,714 

7, 450, 298 


95,649 

36,857 

86 

463 

120 


1891. 


1890L 


144 

1,892 

22,073 

4 


253,864 

1,105 

46,507 

1 

96,084 

1,482.731 

80.905 


348 

2,50» 

88.27fi 

30 


1,831.16S 

9.377 

70,746 

5 

152,903 

8,717,850 

133,097 

2,054 


222.329 

754 

243 

23 

23.978 

5.896 

85.194 

1, 143, 318 

0, 809, 290 


359,194 


15,794 

51 

5,149,708 

44:1 

1.124.415 

153.979 


257,728 


270 

245 

42 

45.600 


7,473 

207 

0,940,215 

402 

1,050.481 

87,877 


2 

330,800 
966 

7M 

24 

40.247 

6.279 

131,926 

1.789.865 

8,116,580 

15.845 

403,172 

89.960 

153 

«S6 

1,036 


220 


36,757 

418 

1,409.440 

1,M6 

1,184,295 

189.651 


315,605  331,850 


418,400 
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Skipment9  by  Memphis,  Vicksburgf  and  Natchez  boats  for  three  years. 


Artkloa. 

1802. 

1801. 

1890. 

%  ........................... 

barrels . . 

1,174 

35.  423 

13.  U72 

50 

1.112 

34,  <Ki3 

66. 2:i3 

234 

2,038 

83,127 

40,349 

577 

d  be^r 

II? 

lMirkn:{i»rt. . 

pit*  res. . 

'6 

H.'irlvfl. 

IhirIii'Ih.  . 

1  wire 

IM>iiii4ln.. 

- (III 

1,  lUK»,  '.'."«< 

3l.-J<-^ 

8,  4L»!) 

84),  3J4 

2.o::4. 100 
31,540 
20.  303 

144. 5*63 

879.045 
94. 761 

.RHi'liH.  . 

39, 533 

77 

Im"hI.  . 

MMckrt.. 

110,403 

ill  bulk 

bii.Hlii'l.s. . 

waX 

barivln. . 

b;ih's.. 

117.000 
5 

157,012 
............ 

201,Cr>4 

•84.HM1  rnoal touH. 

pac  k  jii:«'« . 

barnN. 


I 


tonM. 

I  mnd  inuU'8 ln-atl 

do. .. 

y  and  gritH banols. 

do.., 

pounds. 

do... 

d..... 

nai-kit. 

do. .. 


D  bulk biirtlu'l.s. 

I packages. 


.do. . 


es 

Hitrkn. 

I  bulk biiHlM-ls. 

head . 

'.« pomidM. 

)0 boghhejids. 

50,  maunfuctiircd pun  iids . 

-tacks. 

.,  in  balk biiflli»*l« . 

'. barroKs . 


I 


lead poimd». 

uidise  and  •undries packa^«>H . 

^otaL tons. 


60 
61.205 

i.7i:> 

1,577 

42 

3. 324 

6.  :;ni 

•*■»*»    1  '»•> 

6.  r»i)i>,  37<{ 
085. 443 


63.012 


131. 
o 

1, 

8, 
5. 

401 
11,0K9. 
1,  «o4, 

118, 


50 
.•C>8 
♦575 
5;5 

82 
400 

7:w 

187 

M'ul 

50 

009 


3. 170 

14,  1>'8 

HOD 


3.357 

12,  :{59 

381 


•> 


38 
247.  5Ik) 

9:io 


2.  319 
458.011 
747,  855 


ICO 


2 

242. 185 

370 


3, 023 
405,717 
872,  774 


77,065 


112,420 


270 

173. 070 

3.4HH 

l,8:t4 

181 

4,778 

7,507 

791.113 

13,060.078 

1,338,620 

362 

123.234 


2. 246 

13. 365 

1.378 


6 


489.  363 
173 


2.009 

6.36. 637 

1,091.050 


125.405 


fled  statement  for  three  years  of  com  mod  Hies  transported  to  St.  Louis  from  the  L 
Mississippi  by  the  St.  Louis  and  Miifinsippi  Valley  Tranapm-tation  dompany. 


over 


Coninii)ditic8.- 


^  maobinery,  etc parknccs. 

t ba  rrcls . 

cals,  canstio,  etc I>aoka;:es . 

im  and  glaas ware do. . . 

Mr do... 

u»,  rail*,  eto do... 

i[g  and  scrap tons. 

)o packai{i»s . 

>r f«et. 

id  painta barrels . 

packaf^es. 

do... 

es bundles. 

oara,  blooma,  etc tons. 

ftte boxes . 

ea packages . 

Cotal toii.H. 


1800. 


2.116 

160.415 

2.  '".'n 

6,703 


14, 706 

204 

12, 2'>5 

1, 252,  OKO 

210 

13.  204 

6,  672 

78. 710 

1,121 


4.  137 


1891. 


O    0.-1 
.>■  ..•'! 

182.  Of4 

1.  5»I5 
10.  577 

7.  r»;i3 

2,  105 


988.051 

62 

9,500 

6.089 

103. 447 

6, 137 

r>76 

2, 370 


47,282  ;      52,201 


1892. 


1.603 
129,  050 
3. 273 
1.2:10 
2,406 


825, 07T 

598 

17.  262 

11,400 

166,601 

1,024 

92S 

2.621 


40,42S 


LouiSi  Jun§  5,  ISOJ» 


UKNRY  r.  WVMAN, 

iSciiretary, 


3712   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

STATEMENT  OF  TUB  FITTBBUBO  COAL  EXCHANGB. 

PiTTBBURO,  June  7, 189S. 

Sir:  The  following  list  shows  the  coal  Bhipmenta  for  the  year  1892  to  the  various 

{lointM  on  the  MiKHissipni  Kiyer.    These  statistics  were  not  available  when  your 
etter  was  received,  but  iiad  to  be  collected  from  the  different  operators : 

BnAhHa. 

1.  Points  on  the  MisRi8si]»]d  down  to  and  iuchidin^  Memphis 6,  150, 000 

2.  Points  b«'low  Memphis  down  to  and  including  White  Kiver 1, 500.  OiX) 

3.  Points  below  White  River  down  to  and  including  Virksbnr;^ 3,550.0(10 

4.  Points  below  Vicksburg  down  to  and  including  New  (JrluantJ 3-1, 750. 000 

Total 40,250,000 

Nnmbcr  of  steamers  employed.  17;  their  tot.il  tonnage,  0,000. 
Return  freight,  empty  cral't,  if  any. 
Very  respectfully, 

TiiR  PiTTSHiTRc:  Coal  Exciiaxqk, 
J.  Frank  Tii.^ey,  Scvrttar^. 
Capt.  Carl  F.  Palfrky, 

Corps  of  Engineers. 


STATEMENT     SHOWING     RKCEII'TS    AT     CINCINNATI    FROM     POINTS    ON     MISSISSIPPI 

RIVKR,  YKAR  EM»El>   llRCEMHER  31,    1892. 

From  all polntHf  Xcw  Orhann  io  Alemphia. 

Cement barrels..  800 

Scrap  iron tons . .  95 

Lumber feet..  427,000 

Merchandise tons..  1, 140 

Molasses barrels. .  18, 4X0 

C.  S.  oil do....  671 

Rice do 7,734 

Sugar do 5,774 

Sugar hogshe.id8..  129 

Shingles bundles..  28,368 

Cotton bales..  6,911 

Moss : bales..  990 

Paper  stock bales . .  924 

Aggregate  tonnage 11,893 

From  all 2fointSf  Memphis  to  Cairo. 

C,  8.  meal " bags..  45,900 

Cotton bales..  32,032 

Scrap  iron tons..  100 

Mcrcbnndise tons..  'U)l 

C.  S.  oil barrels..  1,000 

Soap  stock do 2,  088 

Spar do 6, 351 

Lumber leot..  1,787.000 

Aggregate  tonnage 16, 418 

Total  tonnage 27,811 


STATEMENT    SHOWING     RIIIPMENTS    FROM     CINCINNATI    TO    POINTS  ON    MISSISSIPPI 

KIVER,  YEAR  ENDED  DECEMBER  31,   1892. 

To  all  points  south  of  Memphis  to  New  Orleans. 

Nails kegs..  44,571 

Iron tons. .  1 ,  126 

Merchandise tons . .  8, 954 

Aggregate  tonnage 11^ 
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All  pointt  Bouih  of  Cairo  to  MemphU, 

Nmils kegs..  111,328 

Salt barrels..  1G,025 

lion tons . .  1, 5-47 

MerchandiBe do 6,364 

Aggregate  tonnage 16,678 

Total  tonnage 28,071 


Appendix  4. 

REPORT    OF    CAPT.  B.   W.  ROEflSLKR,  CORPS    OF    EXGINEKRS,    UPON    OPERATIONS   IK 

THE  riKST  AND  8ECONI>   DIUTKICTS. 

United  States  Engineer  Office, 

Memphis f  I'enn.f  June  1,  1S9S. 

General:  Ih.ive  thohonor  to  Riibmittlio  following  roport  of  operations  in  the 
First  and  Second  Districts  tor  the  period  May  31,  189:>,  to  May  31,  1893: 

first  district  (CAIRO  TO   FOOT  OF  ISLAND  40,   220  MILKS). 

Columbus,  Ky.  (21  miles  below  Cairo), — The  work  of  improvement  at  this  point 
consists  of  live  spur  dikes  built  in  lS8{>-'90  to  protect  about  2,200  feet  of  bank 
in  front  of  the  town  which  was  threathcning  to  cave.  No  injury  to  the  spurs  has 
been  noted  since  their  completion  in  October  of  1890,  and  no  further  work  is  at  pres- 
ent required. 

Hickman,  Ky.  (S6  miles  below  Ca/ro).— The  actfl  of  1886  and  1888  contained 
specific  appropriations  for  this  locality  amounting  together  to  $88,750.  The  evil  to 
be  remedied  was  the  caving  of  the  bank  in  front  of  the  town.  Owing  to  the  exiht- 
ence  of  a  projecting  point  of  tough  day  above  the  town,  it  was  possible  to  do 
this  with  a  small  development  of  work.  A  continuous  revetment  about  1,000  feet 
long,  extending  downstream  from  the  clay  point,  was  placed  in  October,  1890,  its 
downstream  end  resting  on  a  second  clay  point  oppoHite  the  middle  of  the  town.  After 
the  flood  of  1891,  a  slight  undermining  of  the  downHtream  end  of  the  mat  above 
water  was  noted,  which  was  further  enlarged  by  the  Hood  of  18(^.  The  injury  was 
limited  to  the  portion  of  the  mat  above  low  water,  and  was  repaired  in  October  and 
November,  1892,  by  extending  the  shore  mattress  downstream  to  cover  the  pocket 
which  had  bei*n  scoured  out  below  the  end  mat.  The  balance  of  the  mat  above  low 
water  remained  uninjured,  but  had  become  nuich  weakened  by  decay  of  the  brush 
of  which  the  mattress  w:ih  constructed.  To  strengthen  it,  a  layer  of  riprap  stone 
10  inches  thick  was  placed  nlong  the  whole  revetment,  extending  from  low  water 
up  to  the  level  of  the  7-foot  stage.  The  ballast  will  be  extended  further  up  the 
bank,  if  necessary,  the  coming  senson. 

A  anrvey  of  the  whole  harbor  front  at  this  point  was  made  in  October  of  1892,  and 
incladetl  sections  100  feet  apart  over  the  existing  revetment.  Very  great  depths 
were  found.  At  the  downstream  end  of  the  uuittress  the  depth  was  97  feet  below 
low  water  at  a  ))oint  200  ieet  from  the  bank.  One  hundred  feet  further  upstream 
the  depth  was  116  feet  at  a  point  225  feet  from  the  bank,  and  the  same  depth  was 
iband  in  the  section  next  above  it,  and  at  about  the  same  distance  from  the  shore, 
nie  existence  of  these  greath  deptlis  so  near  the  shore  are  a  great  menace  to  the  per- 
manence of  the  revetment,  but  there  is  nothing  to  show  that  any  ))ortion  of  the 
riTer  mat  has  yet  been  lost.  No  further  w(»rk  is  recouimen<lefl  at  this  h>oality  at 
the  present  time  beyond  placing  such  ailditional  stone  ballast  on  the  shore  mats  as 
nay  be  found  necessary  after  the  water  recedes. 

yew  Madrid,  Mo.  (71  miles  below  Cairo). — To  com]>ly  with  the  requirements  of  the 
act  ot  September  19,  18iM),  as  interpreted  by  the  Secretary  of  War,  the  Commission 
allotted  f  1,000  from  the  appropriation  contained  in  that  act  to  be  expended  in  mak- 
ing a  survey.  The  survey  was  made  in  September  and  October,  1891.  The  evil 
which  the  inhabitants  desire  to  have  corrected  is  the  caving  of  the  bank  in  front  of 
the  town.  Between  1880  and  1884,  the  bank  caved  away  at  an  average  rate  of  113 
ieet  ayear,  and  between  1884  and  1891  at  the  rate  of  57  feet  a  year.  It  was  estimated 
that  $70,000  would  be  required  t<»  protect  the  bank  immediately  iu  front  of  the  town. 
The  river  and  harbor  act  of  July  13, 1892,  contained  a  specific  appropriation  of 
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$25,000  for  the  improYomcut  of  this  locality.  Bj  lesolution  of  the  ComtniBsioii,  a 
approved  by  the  Secretary  of  War,  this  sum  in  to  be  expended  in  revetting  the  bank 
opposite  the  upstream  portion  of  the  town,  beginning  at  the  upper  limit  of  the 
town  at  Dry  Slough  and  extending  downstream  as  far  as  the  funcis  will  allow.  The 
stone  required  has  been  stored  on  the  bank  during  the  present  high  water,  and  it  is 
contem]ilat4^d  to  build  the  revetment  the  lirst  thing  this  season,  beginniug  probably 
the  latter  part  of  .June. 

Plum  Faint  Reach  (147-lSO  mileM  below  Cairo), — Under  this  title  works  of  impiOTe- 
ment  have  been  executed  at  various  ])oints  between  Daniels  Point  and  Craighead 
Point,  a  diKtance  by  river  of  about  20  miles.  Thoy  are  fully  described  in  previous 
report.  During  the  current  fiRcnl  year  the  improvement  of  the  reach  haa  l>een  con- 
tinued by  the  construction  of  new  revetment  in  Ashport  Bend,  and  by  repairs  to  the 
revetment  at  Daniels  Point  and  Fletchers  liend. 

Anhport  lieiid. — The  shiipo  and  position  of  tlio  bank  line  in  this  bend  exert  a  con- 
trolling  influenro  on  the  effrclivonens  of  the  works  of  improvement  lower  down  in 
the  reach,  and  its  protection  against  caving  formed  a  part  of  the  original  project  for 
the  iin;»rovement  of  this  reach.     Revetment  was  eommencod  in  1882,  at  the  npper 
end  of  the  bend,  but  was  suaiiended  after  2,694  linear  feet  had  been  built,  in  order 
that  the  )>lant  and  funds  desitn^od  for  this  point  miglit  become  available  for  other 
works  which  had  devrIo]>ed  into  greater  urgency  in  the  coui-se  of  the  same  season. 
No  steps  were  taken  to  n^siime  the  Work  till  1890.     In  that  year  an   allotmeut  was 
made  to  begin  the  revetment,  and  in  the  following  year  a  second  allotmeut  of  snffi- 
cieut  amount  was  made  t^^  complete  tlie  protection  of  the  entire  bend.      Work  was 
commenced  late  in  th(^  fall  of  1891.  and  3,250  linear  feet  of  revetment  was  placed 
before  the  end  of  the  reason,  be;:iuniug  at  the  upper  end  of  the  bend.     Dnring  the 
following  high  water  as  much  as  possible  of  the  riprap  stone  required  to  complete  the 
work  was  pureluwed  and  stored  on  the  bank.     The  revetment  work  was  resumed 
eiirly  in  August  of  1892,  and  actively  i>rose('ut«d  until  the  close  of  the  season  in  Feb- 
ruary, 1898.    Two  mattress  ways  had  been  provided,  and  with  these  it  wus  hoped  to 
complete  the  revetment  of  the  entire  bend  before  the  end  of  the  season,  but  the  with- 
drawal  of  one  of  the  ways  for  the  repairs  at  Daniels  Point  in  October  made  thii 
impossible.    (fOod  progress  was,  however,  made  with  the  one  plant,  and  8,504  feet  of 
revetment  completed  before  the  end  of  the  season,  leaving  about  4,000  feet  of  b^k 
at  the  lf»wcr  end  of  the  bond  yet  to  be  protected. 

Grading. — The  nmst  diflioult  feature  <if  the  work  was  the  preparation  of  the  bank 
for  paving  above  low  water.  For  a  distance  of  over  1,0(X)  feet  in  the  vicinity  of  Mad 
Point  the  composition  of  the  bank  was  of  a  treacherous  nature,  causing  the  bank  to 
cave  or  slough  oH'  in  large  blocks,  giving  the  bank  line  a  very  irregular  shape  of 
salients  and  reenterings.  But  little  grading  was  possible  here,  and  but  little  WM 
done.  There  was,  however,  along  the  greater  portion  of  this  bank  a  natural  sbps 
of  about  1  on  2|  to  1  on  3  from  the  lnw-water  line  up  to  the  level  of  the  15-foot  con- 
tour, on  which  the  shore  protection  could  be  placed  without  grading.  Below 
this  point  the  bank  line  was  uniform  in  shape  aud  direction  and  favorable  for  grad- 
ing. The  grading  was,  however,  slow  and  tedious  on  account  of  the  large  numbtt 
of  old  cypress  stumps  encountered  at  all  points  of  the  graded  slope,  being  the  relic 
of  an  old  cypress  swamp,  which  the  surface  deposit  of  the  present  bank  entirely 
covers  and  conceals.  At  one  point  there  were  74  stumps  in  the  graded  slope  along 
300  feet  length  of  bank,  and  this  was  by  no  means  the  most  thickly  wooded  portion. 
Grading  opposite  two  of  the  mats  was  done  before  the  mat4  were  sunk,  bat  with 
very  unsatisfact-ory  results,  as  the  bank  sloughed  badly  at  the  water  line.  Resort  to 
hand  dressing,  at  considerable  expense,  was  had  to  establish  a  suitable  slope  for  the 
riprap  paving.  After  this  the  grading  was  done  after  the  river  mats  were  sunk, 
and  with  mueh  more  satisfactory  results,  there  being  but  little  caving  or  sloughing 
after  the  pockets  under  the  shore  edge  of  the  mats  had  been  filled  up  by  the  mate- 
rial which  was  washed  down  from  the  bank  by  the  hydraulic  jet.  The  grading  wM 
done  with  large  gnoders  Nos.  2  and  4.  One  month  was  lost  with  grader  No.  4 on 
account  of  a  bursted  steam  cylinder.  The  two  large  pumps  were  taken  off  andfbor 
pile-driver  jet  pumps  were  put  on  instead,  and  gave  good  satisfaction  during  tbe 
remainder  of  the  season.  To  expedite  this  work,  both  graders  were  worked  at  nigbt 
between  September  28  and  October  26,  by  the  aid  of  a  Wells  lamp.  In  November 
grader  No.  4  was  transferred  to  Daniels  Point. 

Jiiver  mats. — Construction  was  commenced  with  river  mats  of  the  width  hereto- 
fore used,  viz,  200  feet,  as  one  of  the  mattress  ways  would  not  permit  the  constnie- 
tion  of  a  wider  one.  After  3,952  feet  of  mat  had  been  built  of  this  width,  a  new  and 
larger  mat-ways  was  procured,  and  the  remainder  of  the  mats  were  constrnoted 
with  a  width  of  240  feet. 

Late  in  the  season,  while  work  was  in  progress,  I  received  the  resolutions  of  the 
Commission  directing  certain  changes  in  the  constmotioD  of  the  mats.  The  resoltl* 
tions  were:  (1)  "That  under- water  mattresses  shall  be  thickened  by  a  layer  3  or  4 
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IncbeH  thick  of  finebriiMh  to  mukft  them  less  pemioablo;  imd  (2)  that  the  <listrict 
officiirM  he  aiithori/ed  to  experiiiiimt  on  eoiiKtrurtiii;;;  the  outer  5<)  feet  of  mattress  bo 
M  to  bo  uiore  flexilile,  iu  order  to  folh)w  tlie  eavin^  of  tlie  hnnk/' 

Th«s  tirst  resohition  donbles  the  anioiiiit  of  hriinh  retpiired  in  building  a  given 
len^rtb  of  mat,  and  as  the  brush  su])ply  wasuheady  inadtupiate  fur  the  ordinary  form 
of  roustruction,  canning  dehiy  and  h)88,  it  w.is  deemed  inipractieable  to  carry  out  the 
molutious  to  the  full  extent  and  at  the  name  time  build  the  amount  of  mattress  that 
was  necessary  in  order  to  close  the  gaps  between  the  mats  already  ]daced. 

When  the  second  mat  party  was  withdrawn  from  this  work  for  Daniels  Point, 
there  existed  a  hmggap  between  the  revetment,  jtlaeed  by  it  and  that  of  the  first 
party,  which  had  to  be  closed  before  the  end  of  the  season  or  have  an  unprdtectcd 
interval  which  wouhl  be  liable  to  cave  b:ick  <luring  the  succeeding  high  water  and 
destroy  the  free  ends  of  the  mattress.  It  bring  doomed  unsafe  to  leave  such  an 
iiDprotvct<Ml  interval  at  this  point,  anil  it  being  impossible  to  close  it  if  the  resolution 
wftM  fully  carried  out,  it  was  com])lied  with  only  to  the  extent  of  plai  ing  an  extra 
layer  of  brush  on  the  inshore  edge  of  th**  mat  tor  a  width  of  10  to  oU  feet.  Special 
care,  however,  was  taken  here  and  at  other  points,  to  weave  the  brush  more  closely 
than  had  been  the  custom  heretofore,  to  eonneet  the  top  ami  botttun  grillage  more 
Hecurely.  and  to  strengthen  thenint  lengthwise  and  crosswise  by  a  more  liberal  use 
of  at«el*-wire  stiantl.  The  mats  are  believed  to  be  better  in  every  particular  than 
anv  heretofore  built  of  the  same  tv])e  of  (construction  iu  the  First  and  Second  Dis- 
tricts. 

Tlie  followiTig  are  the  river  mat>*  built  during  the  season: 

Mat  No.  1.— 1,09()  feet  long,  2lH)  feet  wide. 

Mat  No.  2. — 1, 038  feet  long,  the  upper  695  feet  being  200  feet  wide,  the  remainder 
240  f<^et  wide. 

Mat  No.  3.— Length  1.045  feet,  width  200  feet. 

Mat  No.  4.~I.cngth  98U  feet,  wi«Uh  240  feet. 

Mat  No.  5.— Length  1,122  feet,  width  200  feet. 

Mat  No.  a— Length  1.103  feet,  widrh  240  feet. 

Mut  No.  7.— Length  421  feet,  width  240  feet.  This  mat  covers  the  softest  part  of 
Mad  Point,  and  has  an  extra  layer  of  brush  over  the  whole  width  of  mat  for  a  dis- 
tance of  '300  feet. 

Mat  No.  8a.— Length  830  feet,  width  240  feet. 

Mat  No.  86.— Length  800  feet,  width  240  feet. 

The  above  is  the  order  in  which  the  mats  were  built.  Geographically  they  are  dif- 
ferently located.  The  mat  farthest  downstream  is  No.  5,  and  the  one  next  above  it 
No.  Sb.  The  latter  was  built  under  <lit)ieu]ties,  on  account  of  crdd  weather  and  iee, 
and  it  was  found  necessary  to  sink  it,  on  account  of  ice,  before  it  had  been  given  tho 
lenfcth  necessary  to  overlap  the  head  of  mat  No.  7,  thus  leaving  a  short  unprotected 
Interval  between  them. 

Connectifig  matt. — Of  these  31  were  made,  in  lengths  of  from  75  to  400  feot,  and 
widths  of  40  to  120  feet.  Tliey  overlap  the  river  mats  about  25  fei-t,  and  extended  up 
the  bank  to  the  level  at  whieh  the  water  line  stood  at  the  tinu)  they  were  built. 
They  were  built  of  two  thin  layers  of  brush  at  right  angles,  wi(h  top  and  bottom 
grilu&KO  poles  secarely  wired  together. 

Paring. — ^The  paving  begins  at  the  low- water  line  and  extends  up  the  grad(td  slope, 
tenninating  at  a  level  of  about  the  18  foot  stage.  It  ctmsists  of  a  thin  layer  of  quarry 
•palls,  on  which  is  placed  a  layer  of  rijirap  stnne.  At  first  the  paving  was  given  tk 
nniform  thickness  of  10  inches,  but  was  afterwards  made  with  a  thickness  of  12 
inches  for  a  distance  of  5  feet,  measured  vertieally  up  the  slope,  then  gradually 
reduced  to  a  thickness  of  (» inches  at  th*^  top  of  slo])e. 

iipmr  dike. — In  order  to  break  the  force  of  the  stnmg  «'ddy  whieh  exists  under  Mud 
Point,  three  sjmr  dikes  have  been  commenced,  each  consisting  of  two  rows  of  ]tile4 
perpendicular  to  the  bank.  Owing  to  the  r:i]iidly  rising  river,  they  were  not  com- 
pleted before  suspension  of  work  by  high  water. 

8mrreg§  and  borings. — Before  any  revetment  was  built,  the  bend  was  caret\illy 
■onnde«l  along  sections  KM)  feet  apart,  the  soundings  being  referred  to  a  permanently 
catabli*»hed  base  line  on  shore.  The  soundings  were  repeated  after  the  revetnuMit 
waa  built,  and  a  thinl  set  over  a  portinn  of  the  nuittress  was  taken,  after  the  wafer 
had  risen.  The  latter  indicate  a  decided  scour  of  the  river  bed  along  the  outer  edge 
of  the  mattress  at  th^  lower  end  of  the  work,  and  an  undermining  of  a  porti<m  of  it. 
Being  taken  at  high  water  in  a  swift  current,  the  last  set  of  soundings  are,  however, 
nol  very  reliable.  A  resurvey  of  the  bend  will  be  made  at  next  low  water,  and 
it  Is  anticipated  that  it  will  throw  some  light  on  the  manner  in  whieh  the  current 
•thigh  water  acts  up(m  a  revetted  bank.  Test  borings  to  ;i8certaiu  the  comxiosition 
of  the  hank  in  the  vicinity  of  Mud  Toint  are  in  progress. 

For  farther  det^iils  sec  report  of  Aeaistant  Engineer  Aug.  J.  Nolty. 
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The  coBt.  of  the  work  dnrln^  the  season,  inclading  all  expenses  incidental  thereto, 
except  office  expenses,  is  as  follows: 

River  mats per  square..  $4.27^ 

Connecting  mats do....  8.17 

Pocket  mats do 5.90 

Paving persq uare  y ard . .  .91^ 

Grading do....  .038 

Cost  per  linear  foot  of  protection 19.22 

Anionnt  expended  on  thiH  work  in  189l-'02 60, 171.31 

Amount  expended  on  this  work  in  18y2-*93 174,548.30 

Total 234,717.61 

Daniels  PoiHi. — As  before  reported,  a  continnous  revetment,  5,300  feet  long,  was 
placed  in  this  vicinity  in  18^(9  to  protect  the  h.ink  at  lower  end  of  Canadian 
Reach,  in  which  ni])id  caving  had  developed.  The  river  mats  were  200  feet  wide, 
and  were  made  continuous  with  the  shore  work,  which  al»o  con8iRte<l  of  brush  mats 
lightly  ballanted  with  stone.  After  the  flood  of  1890  the  upper  end  of  the  revet- 
ment was  found  to  have  been  undermined  by  the  caving  of  the  uuprot«cte<l  bsok 
above  it,  an<l  some  settling  to  have  taken  place  in  the  shore  mat  at  a  point  300  feet 
below  the  head  of  the  work.  The  settling  had  not  been  sufficient  to  niptnre  the 
brush  work,  and  no  repairs  were  made  this  season.  *  During  the  flood  of  1891  thii 
settling  had  developed  into  a  rupture  of  the  mat,  causing  a  deep  pocket  and  leaving 
but  a  small  length  of  revetment  in  place  above  it.  An  examination  at  low  water 
failing  to  show  that  any  of  the  original  uiat  was  in  place,  the  break  waa  repaired 
the  same  season  by  a  mat  200  feet  wide  and  300  feet  long,  and  shore  work.  It  wm 
intended,  during  the  same  season,  to  extend  the  revetment  upstream  500  feet,  bat 
for  reasons  given  in  last  annual  report,  this  was  not  done. 

After  the  flood  of  1892,  live  breaks  appeared,  which,  including  the  mat  lost  by 
undermining  at  the  upper  end  of  the  work,  involved  the  loss  of  over  one-half  of  the 
original  revetment.  These  breaks  were  as  follows,  beginning  with  the  one  fartiiMt 
upstream : 

Break  No.  1,  length 7SD 

Break  No.  2,  length 330 

Break  No.  3,  len-fth 8M 

Break  No.  4,  length 560 

Break  No.  5,  length 590 

A  careful  survey  at  low  water,  with  soundings  along  sections  100  feet  apirt, 
showed  that  considerable  scour  had  taken  place  in  the  bed  of  the  river  along  the 
outer  or  channel  edge  of  the  mat.  At  the  upper  end  of  the  revetment  depths  of  100 
feet  below  low  wat-or  wore  found  less  than  200  feet  from  the  shore,  and  the  loss  of 
mat  in  this  vicinity  was  doubtless  duo  to  the  scour  which  has  here  taken  plaes 
since  the  mats  were  sunk.  The  scour  was  much  less  at  the  lower  end  of  the  retel- 
ment  and  the  causes  of  breaks  4  and  5  are  not  so  evident.  These  breaks  were  madt 
the  subject  of  a  special  report,  dat«d  September  21,  1892,  and  to  repair  them  the 
commission  provided  the  sum  of  $60,000  by  transfer  from  the  allotment  for  Gold 
Dust  Dam,  the  construction  of  which  was  deferred  until  another  season. 

The  preliminary  work  of  repairing  the  break  was  commenced  October  8  and 
mat  construction  October  13.  Breaks  Nos.  1,  2  and  3,  having  practically  developed 
into  one  continuous  break,  were  treated  as  such  and  covered  by  continnous  mat- 
tress 1,940  feet  long  and  240  feet  wide.  Connecting  mats  were  constructed  to  cover 
the  pockets  between  the  shore  edge  of  the  river  mats  and.  the  water  line.  Pocket 
•  No.  5  was  repaired  by  mattress  613  feet  long  and  240  feet  wide,  with  connecting 
mat  and  shore  paving.  Authority  having  been  obtained  to  experiment  in  the  con- 
struction of  a  fascine  mat,  it  was  proposed  to  cover  pocket  No.  4  with  a  mat  of  this 
construction.    After  a  study  of  the  subject,  it  was  proposed  to  build  it  as  follows: 

The  fascines  to  be  made  12  inches  in  diameter  ana  in  lenjB^ths  of  50  and  100  feet, 
and  tightly  compressed  and  bound  every  3  feet.  These  fascmes  were  to  be  placed  at 
right  angles  to  the  bank  and  were  to  form  the  woof  of  the  mattress,  pairs  of  loDgi- 
tudinal  wire  strand  cables  forming  the  warp.  The  top  and  bottom  cables  of  each 
pair  were  clamped  together  every  3  feet  by  long  cable  clamps.  On  top  of  the  mat* 
tress  so  built  a  grillage  of  poles  was  placed  and  tied  down  to  the  fascines  by  galvan- 
ized wire.  The  construction  of  the  mat  wtvs  commenced  February  2, 1893^  and  was 
very  slow  work,  the  best  progress  made  on  any  one  day  being  about  one-half  that  of 
the  ordinary  woven  mat.  After  173  linear  feet  had  been  built,  the  river  becams 
flUed  with  heavy  ioe,  crowding  the  mooring  barges  and  the  mats  into  an  obli^fM 
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on  with  reapeot  Ui  tUe  bank.    T«  prevent  total  loss,  the  naliiiinhed  mat  wa« 
illy  liallasteil  nnil  Bunk  tUo  same  day. 

«xp«^im<^nt  with  this  form  uf  mat  has  therefore  not  boen,  on  the  whole,  a  *iie- 
loteiiuugh  of  it  waabailtto  ilemonHtratr  thnt  it  possensMl  twiigt'eiLtuUvuntuges 
b»  vlA  form  of  mat,  viz.:  more  flexibility  and  Icaa  poniHMtbility.  Tho  i-ost  per 
fuot  of  mat  ia  of  conree  sumo  |^eat«r  Ihuu  tbiit  of  the  old  amt,  but  Uie  expeti- 
it  curried  fat  eiioagh  to  ennble  me  tu  uive  even  mi  npiiruxiniate  estimate 
-„.  „  uBod  OD  » large  scale.  Farther  expi-rimentii  in  the  uonstruotion  of  tbU 
Ofmat  will  be  moite  at  New  Madrid  during  the  uuining  working  MUBon. 
kid  In  breaking  np  the  edd,v  in  tbe  pockets  formed  by  the  breaks  in  the  old  mat, 
mx  dlkae  of  piles  were  commenced  as  tbe  water  bi>Knji  to  rise,  but  the  river 
DO  rapidly  to  permit  their  completion  befori?  susiionHion  of  work  by  high  wittfr 
ork  WHS  disPontiOTied  March  1.  TLo  revetment  will  be  exteoded  up-streara 
1,D00  Cent  daring  the  coming  season. 
MBt  of  repnira  of  tbo  paat  seasoa  was  as  follows : 

per  sqnare..  $5.00 

gmkt do....     7.8112 

.per  cubic  yard..      .iXilt 

do....    i.flie 

TUa]  expended S54,016.53 

r*  Baid.~-k  few  unimportant  faults  in  Ihn  old  work  were  restored  durlnff 
n  and  4,807  s<|uare  yards  of  work  reballosled  and  084  square  yards  of  nddC 
.  paving  laid,  at  »  total  coat  of  $3,632.66.  One  of  tJie  projcrts  (iir  last  mason 
be  mpoir  of  a  fanlt  in  iha  rcvctiuent  of  Bection  B,  near  its  niistivniu  end.  biii 
r  to  the  necessity  of  using  the  plant  at  other  points, this  could  not  be  done.  A 
]  ollotmeut  of  $15,000  haa  been  made  for  repairing  this  break,  to  be  dune  the 
CHUon. 
I  Omit  Dike. — The  funds  withdrawn  &om  this  work  last  season  and  applied  In 

S  Daniels  Point  revetment  having  been  restored  by  a  new  allotmeut  of 
9  h  in  proposed  to  build  tbe  dam,  or  as  mach  of  it  as  possible,  the  comingsea- 
Tlw  atone  required  has  boo u  stored  on  the  baukin  tbenearviciuity  of  Ihudam. 
'trtem  Tfne-Bcai. — TUe  revetment  along  tlie  cliaonel  faceof  Biulerton  Tow- 
b**  been  broken  up  in  places  during  tbe  paat  year.  For  aonie  years  after  its 
Vcllon  it  was  not  exposed  to  tiie  action  of  tbe  current,  beinf:  protUL-ted  by  an 
DC  aand  bar.  This  bar  was  scoured  away  during  the  Hood  of  1SU2,  leaving  the 
Id  hce  nf  the  l^w-head  exposed  to  a  strong  cnirent.  Being  one  of  the  flrat 
ueots  in  mat  b  nil  ding  in  which  mats  only  100  feet  wide  were  used,  which  widtha 
idace  been  found  insufllcicnt,  it  ii  protmhle  that  the  entire  revetment  will 
vnnowal  in  the  near  future,  and,  in  antieipation  that  a  port  of  it  will  have  to  be 
•d  the  coming  season,  an  ullntiucnt  of  tlOO.OOO  has  been  mode  for  this  purpose. 
HUM  9fthe  work*  fn  the  reaeA. — Tlie  most  serious  injnrioa  sustaineil  by^the 
'la  the  reach  occurred,  as  above  described,  at  Dniiicla Point.  Bullurton  Tow- 

Hul  Pleteber  Bond,    'fliere  has  also  been  some  further  onlarKement  of  the 

ltd  EBp«  in  the  iuterniptt-d  revetment  in  I'lutclier  Bend,  but  not  of  snf. 

nttntlo  reqmro  immediate  repairs,    Tho  undermiuiug  of  the  lower  oud  of 

Bl  IVniit  revetment  has  also  ountinued  to  a  small  extent.  With  these  excep- 
tite  works  in   the    reach   are   believed  to  be  iu  substantially  the  condition 

d  in  the  last  Annual  Report. 

b  oi  Flum  Point  Reach. — The  river  was  at  a  low  stage  l^om  September  1  to 
ibH  U,  with  a  minimum  of  3.9  feet  on  the  Caico  gauge.    I'ho  leant  deutlis 

I  fn  the  reooh  weie  T|  feet  in  Gold  Dust  and  the  same  depth  at  Island  SO 

jt,    AU  other  crossings  gave  10  feet  or  more. 

aURVRYS,   QACORS,   AND  ODSERVATIOKB. 

-  '  '  .  NT  anrvey  of  Plum  Point  Reach  was  made  in  September  and  nf 

'  '!<L-r.     Aaurvey  of  KonconnnhBock  was  made  in  (September. 
I  lou  period  very  corefnl  soundings  were  made  over  the  revet- 
I'oint,  Ashnnrt  Bend,  and  liopelield  Bend,  and  the  samesec- 
i  ilitriiiz  April,  1893,  when  the  river  was  at  amiioh  higher  stage, 
id  from  these  surveys  arc  noted  in  the  dcsuriptlon  of  improviiment 
local  it  if  a. 
imrvev  was  muiie  of  Harris  Crossing,  Just  below  New  Madrid,  Mo, 
locality,  and  at  the  time  of  the  survey,  October,  18.12.  there  was  • 
~th  of  7  feet,  witli  tho  Now  Madrid  gauge  reading  5.7  feet. 
with  K  reootutioii  of  Congress    I  had  a  survey  made  of  the  lower 
«f  Vfo\t  and  Lcjoia  Hateliie  rivers,  Tonuoaeee,  using  tho  regular  Borvey 
tbia  purjtvite. 
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Leree  »Mrr^«.— During  Decemlier,  1892,  and  Jannary,  1893,  Bnrvejn  were  made 
a  levee  location  along  the  upper  i>ortion  of  the  8t.  Francis  front.  The  lengU 
levee  surveyed  was  30  miles,  in  two  sections.  The  upper  section  was  22^  mile8  Ic 
from  Point  Pleasant,  Mo.  (80  R),  to  Gayoso,  Mo.  (105  R).  and  the  lower  section 
miles  long  fVom  Barfield,  Ark.  (142  H),  to  the  upper  end  of  the  Plum  Point  systei 
leveos  at  Bear  Bayou  (151  R). 

IHHi'harge  obaervafions. — ^A  single  low>water  discbarge  was  taken  at  Memp 
Tenn.,  October  26,  1892,  gauge  1.9  feet.  The  discharge  in  cubic  feet  per  sec 
was  11<),756. 

High- water  discharges  were  taken  in  February  and  March,  1893,  at  Colum 
Ky.,  New  Madrid,  Mo.,  Fulton,  Tenn.,  and  Helena,  Ark.  The  roaalts  have  1 
reiluced  and  forwarded  to  the  secretary  of  the  Coinmibsion.  This  flocid  was  of  < 
nuNlerate  proportions,  the  highest  stage  reached  being  below  extreme  high  wat 
5.4  feet  at  (^uumbus  and  6.3  feet  at  Helena. 

A  sectmd  flood  in  May,  1893,  was  2  feet  below  high  water  at  Columbus,  and 
reached  the  high-water  mark  at  Helena.  Parties  were  sent  to  all  the  above  disch] 
stations  to  gauge  this  flood,  and  at  some  points  the  observations  are  still  in  progi 
As  soon  as  completeil  the  results  will  be  reduced  and  forwarded  to  the  secretarr 

Low  icaier  of  1802. — The  river  was  at  a  low  stage  from  September  1  to  Deceit 
15,  reaching  its  lowest  the  last  of  October.  The  least  gauge  readings  were:  Ci 
3.9;  Belmont,  2.7;  Morrisons,  3.4;  Cottonwood  Point,  0.4;  Fulton,  4.7;  Memphis, 
Mhoons, —  2.2;  Helena,  1.2;  Sunflower,  3.2. 

These  readings  are  some  greater  than  for  low  water  of  1891,  being  1.5  greatc 
Cairo,  1.1  at  Morrisons,  2.0  at  Fulton,  0.6  at  Memphis,  and  0.9  at  Helena. 

Only  26  shoal  crossings  of  under  10  feet  depth  were  reported  by  pilots,  agains 
reported  in  1891.    Of  these  20  had  less  than  9  feet,  13  less  than  8  feet,  and  4 
than  7  feet,  the  shoalest  at  Harris  being  left. 

Table  ofdepihB  at  ahoal-icater  orossingB,  1892,  Cairo  to  White  River, 


Xamc  of  croMing. 


Wolf  Island 

Beckliamb 

HaiTib 

Point  Pleasant 

Below  Point  Pleasniii. . . 

Darnells 

Cherokee 

Stowarts 

Gold  Dust 

Island  No.  30 

Island  No.  34 

Centennial 

laUnd  No.  40 

Fort  Pickering 

Amistronjis 

Keeves 

Bcanlans 

Cat  Island 

Norfolk 

Pi-t*«n» 

McCuUonjEbs  TowHcitd 

Hardins  Point 

Montc/.iinia 

Friars  I»uint 

Henrico 

Scrub  GmsA 


Distance 

1 

lielow 
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Lower  St.  Franch  Irree  district. — This  diHlrict  includes  the  nroa  which  is  snbjecl 
overflow  by  water  escajMngover  the  right  bank  of  the  river  betwern  Point  Pleasa 
Mo.,  and  the  mouth  of  the  St.  KraneiH  Kivor.  Ua  leni^th  on  a  north  and  south  1 
is  about  125  miles  and  by  river  218  miles.  Its  average  width  on  an  east  and  n 
line  is  aixnit  25  mites.  The  area  liable  to  overflow  is  estimated  at  1,!K$2.000  acres 
which  only  217,(K){)  acrcM,  or  11  per  cent  of  the  total,  is  un<ler  enltivation.     Lc 

Crotoction  to  about  41. (XH)  acres  of  land  in  the  vicinity  of  <)Hcet>la,  Ark.,  is  affort 
y  the  levee,  about  22  mile.s  long,  extending  from  Hear  Hayou  to  Crai^^head  Po' 
and  which  was  built  by  the  lTuit>cd  States  in  l8Kt)-'«7.  in  connection  with  other  w« 
for  improving  the  channel  of  the  river  in  Plum  Point  KVadi. 

Above  and  below  thiH  levee  the  water  is  practically  free  to  escape  over  the  bai 
into  the  lowlands  of  the  basin.    The  remnants  of  the  old  State  levee,  ^ong  since  ml 
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i   (hero  nlong  the   whole  lenetlior  tbedistrict,  fonoiiu 
.'   tha  generiil  eii?u.(ie  of  nnl.or  uvnr  tho  Uaiilm. 

■■■■•   yuura  have,  hnea  very  iti^str  tic  tire  tn  tile  <li»(riol, 
'  •■•■.ntiiai;  vury  lute  iu  the  siMuon,  miule  it  inmoMililH 
I  .  many  of  tho  <!i«>ply-»iilinii'ri;cii  l(ii;nlitiM.     The  piw 
.jiiiiu  n«  diKiislroiiH  aa  tUnl  of  ]m2. 

a  of  sach  ovucflowa  would  not  only  proveot  any  ftirther 
JtiVity,  but  would  leuil.  to  lh«  iibhndiiumpnt  of  maob  of  it 
tta  tn Dab t Until  took  prompt  Bt«ps.  aftur  the  llond  of  WS2,  to 
lie  u  district  fur  the  piirpuou  of  building  u  levee.     With  gtonX 

e  UiMOOti  aad  ArkanaM  BectioQB  of  the  ovarIl<iwed  iiren  ouo- 

inlAtit>t»tiiinK  from  their  reepocti re  leidalaturea  ftt  their  Iiut  aeesiuas  luvra  )iy 

A  tliaj  could  form  into  Ieve«  diatricte,  and  when  so  fonueil  to  join  tuKethec  iw 

feillitrlct,  under  one  administration,  for  the  purpose  of  baildiug  aud  maiutHiniiig 

'  ~   w  of  thn  district  without  regard  to  Stiate  Ium. 

■'"        -■      ■  '         ■       nd  eieootive  omcers  niiciioT, „j    „.. 

i'lie  rate  of 
rill  bo  Hutiiuitted 
Cousidei'uble  opposiliou  has  been  ilerelopni],  and 
«  is  A  possibility  that  no  tut  whnterer  will  be  levied.  ShoDld.  however,  tli« 
kttoanmimided  by  the  Icvoo  board  be  odopted,  tho  district  expeets  to  collect 
*unO0.000  the  first  yciu. 

V  ■id  the  district  in  coiistruoting  their  levees  the  Conimisaion  liave  nllotlod  tho 
J  nf  1364.000,  under  the  provisiutia  of  the  act  of  July  13,  irHKl,  to  he  cxpauded  iu 
f  bul  foniH  of  I893-'gd,  189i-'ElS,  and  189&-'96.  As  bv  far  tho  grcat««t  escape  of 
A«r  into  the  distriat  takes  plau«  in  the  sap,  66  milae  long,  nliieh  oxista  betw^n 
■U^  ETonnd  alPoiuI  Pleasant,  Mo.,  and  the  uppar  end  of  the  Fluni  Point  Rpiicb 
qM  sI  UHBr  Bayou,  it  was  proposed  to  expend  the  first  year's  allotment  of  $88,000 
lOing  the  levee  at  the  apmr  end  of  the  gap  at  Point  Pleasitnt  and  pxtendiiiK 
Jatnuitreain  as  far  aa  the  fimils  wonld  allow.  The  levee  was  advertised  lici'i<iii- 
iBC,  1803,  and  bids  opened  January  S4,  1893.  Before  advertising,  tlie  <li»trii][. 
MlwataMured  that  theright  of  way  wonldbefn^elyeiv^norpromptly  obtniiii^d. 
ftaftM  ftdTertising  and  bttiH«  the  opening  of  the  bids,  notiue  was  reoeivLvl  th;it 
M  of  tbe  landholden  had  aasouied  a  same*  bat  uncompnimising  attitude  regard- 
Bngbt  of  way  and  drainnKe  queetiorie,  and  having  no  asiinrauce  that  the  then 
T  AMOty  Ifvee  board  could  adjuut  the  queetions  satisfactorily  and  promptly, 
HBnM)il«4,  for  this  and  other  reasons,  that  all  tlie  bids  be  rejected,  and  that 
~~  Ifbe  applied  at  the  lowerendof  tbisgap,  by  extending  the  Plum  Point  IveTee 
—  '*-vou  upstream  as  far  as  the  funds  would  go.  Tliis  projeet  ban  been 
1  by  the  Commission  and  the  Secretary  of  War,  and  all  bids  na  the 
Kit  location  have  been  rejected  and  steps  tnken  toward  locating  the 
<r  tlayon.  Owing  to  the  overdow,  which  hoe  prevented  an  eianiin- 
^  .  Jity  and  seleetion  of  the  proper  location  of  the  levee,  tbe  work  haa 
n  •dverUsod. 

SKCOND   DISTHICT. 

^FprpU  rn^,  Jrlania*  (tSTSSO  miUa  below  fnfrn).— The  revetment  in  this  bend  ia 

""         '  \tpuilitig  ttoia  Mound   Citv  lo   llorelield  Point.      Tho  upper 

working  seasons  of  1883,  188»,  ISM,  and  1885,  snd  bos  been 

'~  injnry  up  to  the  present  tinio  by  a  sund  bar  which  formed  in 

iri-r  its  ooDStrnction.      Tbe  lower  2  miles  of  tlm  rnvctment, 

'>l.  1887,  and  1SS8,  bos  bot-n  siili.lnctnd  to  tho  aeti.in  of  a  very 

I  its  ron>iirii([i..ii,  .ii,>i   [ mus  lircnks  have  oconrred  since 

■LnqulrtnemieoBive  n-pnirH  i ~  i-(  tho  rumiiiuing  portion  of  the 

pi.     The  llret  brnak   in  tins  >v .'ningthe  liocul  of  1890,  and  was 

d  hy  a  compute  rnvcimi'iii.  Ti.  ,.  ■  ...  i.ijk  in  the  fall  of  IBM.    Two  more 

iMOWnmiddnring  the  Hood  m  i;-:n,  -.ni:  j,,:m  iv.-'l  long,  at  the  bead  of  thn  1884 
I,  and  llin  otiirr.  ttO<>  f^oi  Ions,  in  thi-  lf4M7  v-nrk.  Both  were  repiiired  in  the 
■a -f  layl-'aj.  five  tnOTH  briak»  ncinrred  during  the  flood  of  IIJIQ,  aal'uUows, 
Willi  the  one  farthest  uiistreuiu: 

PMt. 

1.1 "'>  800 

1,300 

700 

«oa 

1,400 

,  „ .  ^  X  I.JMiti  ficimr  lenl.  of  mnt  not  actually 

Mtj,  bat  whlrb  bad  bfonne  werii»isly  weakenml  by  Jeca,v  »f  the  brush  in  tho 
)Ul  of  tba  low-water  Huh,  an  allutuieut  of  4UI,000  was  made  from  the  appropri- 
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atioD  contained  in  the  act  of  July  13,  1892.  Thin  Bum,  tojprether  with  an  nnex- 
pended  balance  and  a  small  contribution  from  the  allotment  for  repairs  to  existing 
-works,  RutHced  to  complete  the  repaint  as  contemplated.  An  examination  of  thaN 
breaks  at  these  and  other  ]>oint8  at  low  water  buggested  that  the  revetments  have 
been  destroyed  by  one  of  the  following  causes : 

(1)  Insuriicicut  width,  which  allow^  undermining  by  scour  at  the  channel  edge 
of  the  subaqueous  iuat.«. 

(2)  Want  of  flexibility  in  the  subaqueous  mats,  which  prevented  thexn  from  fol- 
lowing the  scour  without  rupturing. 

(3)  Want  of  compactnoss  or  too  great  permeability  of  the  matii,  by  reason  of 
which  the  material  under  the  mat  is  scoured  out,  either  by  direct  attack  by  the 
current  through  them  or  by  the  return  flow  from  tlie  saturated  strata  on  a  receding 
river. 

To  obviate  these  objections  as  far  as  practicable,  the  plan  adopted  for  the  lut 
season's  work  was  to  make  the  mats  as  wide  ns  the  mat  barges  woald  allow  (240 
feet),  to  use  smaller  brush  and  weave  it  more  closely  than  heretofore,  to  make  the 
ctmnecting  mats  much  thicker  and  with  greater  lap  over  the  river  mats^  and  to  pro- 
tect the  bank  above  low  water  by  a  layer  10  inches  thick  of  riprap  storio. 

W' ork  was  begun  August  26.  1892,  and  continued  under  favorable  conditions  till 
its  completion  .January  11,  1J<93. 

Break  No.  J  {S(H)  fei^i  long), — This  failure  occurred  near  the  low-water  line  and 
carried  away  ail  the  ui>per  bank  revetment.  The  subaqueous  mat  was  found  un- 
broken, with  the  inshore  w\^&  of  the  (^oiineciting  mats,  which  was  originally  a  f«w 
feet  above  low-wat<T  line,  in  about  15  foot  of  water.  Repairs  were  uijvile  witk 
heavy  connecting  mats  from  115  to  ISO  ftrct  wide,  and  a  complete  bank  paving. 

Break  No.  S  (l.eOOfett  /on//). —This  was  in  the  work  of  1887.  ITie  current  in  front 
of  it  is  exceedingly  strouj^  and  close  to  the  bank.  Upon  examination  at  low  water 
the  river  mat  was  found,  ni  a  number  of  places,  at  50  to  100  feet  out,  but  at  other 
places  it  could  not  be  found.  The  ext^'ut  of  caving  was  slight,  aud  for  nearly  the 
entire  length  the  top  portion  of  the  revetted  slope  was  standing.  This  break  wai 
repainjd  with  a  complete  revetment  1,200  feet  long. 

Break  No.  S  {700  fe^i  /o»k/).— This  break  was  at  the  lower  end  of  the  1887  work,  and 
occurred  just  under  a  steamboat  which  had  ibr  some  time  been  anchored  along  the 
bank.  The  break  f<»r  a  length  of  3(X)  feet  antl  about  00  feet  back  occurred  in  twenty- 
four  hours.  Itssubsecinent  enlnr;j:enieut  was  gradual.  No  river  mat  could  be  tband 
in  the  middle  of  the  break,  and  whore  fonnd,  near  the  ends,  it  was  badly  broken. 
The  cave  extended  under  the  river  mat  of  ISIK),  the  head  of  which  was  found  along 
the  bank.  Kepairs  here  consisted  of  a  river  mat  750  feet  long,  with  connecting  mati 
and  paving. 

Break  No.  4  {600  feet  long). — This  was  in  the  1888  work,  and  consisted  of  a  series  of 
small  breaks  along  the  low- water  line.  In  places  the  revetment  was  unbroken,  and  si 
no  ])oiut  was  the  inshore  edge  of  the  river  mat  over  30  feet  from  the  low- water  line. 
Along  this  break  is  a  stratum  of  blue  clay  a  few  feet  above  the  zero  line,  with  strata 
of  line  sand  above  aud  below.  Numerous  springs  come  out  of  the  stratum  of  sand 
above  tlie  layer  of  clay,  undermining  the  sand  beneath  and  making  largo  holes  under 
the  brush  work,  allowing  the  mat  to  settle  down,  and  at  times  causing  niptoree  in 
the  mat  where  the  settling  is  considerable.  The  repairs  were  made  by  heavy  con- 
necting mats  of  from  65  to  110  feet  in  width  and  paving. 

Break  No.  5  {1,400  feel  long), — The  lirst  cave  occurre<l  inside  of  a  large  wharfboat 
lying  along  the  bank  near  the  upper  end;  a  pocket  300  feet  long  and  75  feet  back 
went  out  in  a  day.  Afterward  another  pocket  cuved  near  the  lower  end,  and  both  ' 
were  sub»e(iuently  enlarged  until  they  nearly  connected.  The  stratification  of  the 
bank  described  under  Ure^ik  No.  4  occurs  here.  The  repairs  made  were  1,470  feet  of 
complete  revetment. 

In  addition  to  the  above,  1,000  feet  of  the  revetment  above  Break  No.  4  and  SOO 
feet  of  revetment  below  it  were  strengthened  in  the  vicinity  of  the  low-water  line 
by  mats  50  to  95  feet  wide  aud  some  additional  ballast  on  the  upper  bank  work. 
There  were  no  actual  breaks  in  the  revetment,  but  the  brush  work  was  decayed, 
more  or  less  broken  and  diH]daced.  aud  but  lightly  ballasted. 

The  work  of  the  season  included  grading,  length  of  bank  3,650  feet,  contents 71,000 
cubic  yjirds;  wide  river  mats,  length  3,470,  number  of  s(|uares  8,253,  length  of  bank 
covered  3,420  feet ;  ronntvting  main,  length  6,200  feet,  number  of  squares  5,416 ;  iwdafy 
length  of  bank  covered  4,970  feet,  number  of  squares  3,120. 

The  average  cost  was — 

Gradin|^ per  cubic  yard . .  $0. 044 

Wide-river  mats per  square..  3. 653 

Connecting  mats do 5.893 

Paving do 11."  70 

Reballasting  old  work,  590 squares do 5.60 


Total  cost  of  work 101,639.36 
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Brnsh  and  poles  were  obtained  l>y  contract  at  95  oontfl  per  rord  for  the  brush  and 
$1.50  p«sr  cord  for  the  poles.  The  deliveries  were  at  times  niBiilIlcieiit,  causing  delays 
ftnd  losa. 

8tune  was  obtained  by  contract  from  Willi  ford,  Ark.,  over  the  Kansas  City  and 
Memphis  Railroad,  one-half  on  the  top  of  the  bunk  and  one-half  on  barges.  "^  The 
deliveries  weru  prompt.  The  price  pai<l  wu^  $1.K5  ]>er  gross  ton  <m  bank  and  $1.70 
on  barges.  The  stone  was  limestone,  of  variable  rpiality.  From  careful  determina- 
tions, made  by  measuring  the  diHplacement  of  several  l>argeH  loaded  and  empty,  the 
ireii^ht  of  the  stone  was  found  to  be  12,1(H3  poiin<it<  ]icr  cubic  yard. 

For  further  details,  see  accompanying  re]>ort  of  William' M.  Rees,  the  assistant 
engineer  in  local  charge  of  tbc  work. 

As  a  preliminary  step  towanl  investigating  the  effect  of  tin*  river  current  on  a 
TBvetted  bank,  and  ascertaining,  if  possible,  the  4-auKe8  of  failure  in  thu  revet inents, 
the  lower  two-thirds  of  the  revutmciit  in  this  bend  was  sounded  along  sections  1()0 
feet  apart  during  the  low  water  of  ISW2.  The  soundings  were  made  with  /^r4'at  can;. 
Two  barges,  each  130  feet  long,  were  lashed  end  to  end  and  moored  at  a  right  angle 
to  the  bank  along  the  section  to  be  sounded.  The  soundings  were  made  10  feet  ajiart 
along  the  upstream  side  of  the  barges,  the  positious  of  the  soundings  being  indicated 
by  marks  on  the  sides  of  the  barges.  The  distance  of  each  soundiiig  from  the  shore 
end  of  the  barges  was  carefully  meaHured,  as  was  also  the  horizontal  distance  from 
the  shore  end  of  the  barges  to  a  permanent  base  line  on  shore.  Given  these  meas- 
nremeuts  and  the  stage  of  water  at  the  time  the  simndings  were  made,  it  was  pos- 
sible to  construct  very  accurate  ])roiiIes  of  the  revetment,  which  can  be  used  in 
connection  with  similar  proHles  to  be  made  in  the  future  for  the  purpose  of  ascer- 
taining any  changes  that  may  take  i)lace  in  the  shape  or  position  of  the  mats  at  any 
point. 

Comparative  soundings  were  made  over  a  number  of  sections  along  the  old  1888 
work  in  March,  181)3,  at  a  stage  of  river  between  *26  and  28  feet,  and  iii  a  very  swift 
current.  Compared  with  the  soundings  taken  last  year  at  low  watt.T  they  appear 
to  indicate  that  the  mat  has  settled  in  ]naces  in  the  vicinity  of  the  low-water  line,  and 
that  the  whole  of  the  river  mat«  at  a  few  points  have  setthMl;  but  the  later  sound- 
ings are  not  submitted  as  <:oncln8ive  as  to  the  changes  note<l,  since  the  current  was 
too  swift  to  permit  soundings  to  be  taken  with  any  degree  of  accuracy.  The  extent 
of  the  settling  can  only  be  determined  by  an  examination  at  next  low  water.  There 
•re  known  to  be  at  present  four  new  breaks  in  the  stone  work,  but  their  extent  can- 
not be  ascertained  until  the  water  recedes. 

To  repair  these  and  to  renew  the  old  revetments  where  wide  mats  have  not  been 
lilaced  since  18ii0  an  allotment  of  $1(K),0()0  has  been  made  from  the  appropriation 
contained  in  the  sundry  civil  biU  of  March  3,  1893.  The  work  will  be  done  during 
the  coming  low -water  season. 

To  ascertain  if  the  frequent  failures  of  the  revetment  in  this  bond  might  not  be 
due  to  a  specially  treacherous  fornuition  of  the  bank,  7  borings  have  been  made 
1,000  feet  apart  along  the  lower  7,000  feet  of  the  revetment.  The  avenige  depth  of 
6  borings  was  about  130  feet  below  the  top  of  the  bank,  and  1  boring  was  carried  to 
to  a  depth  of  100  feet.  Samjiles  of  the  borings  have  been  arranged  and  a  full  re^mrt 
will  be  prepared  at  an  early  date. 

Memphu  Harbor  {200  mile^  below  Cairo), — The  outlying  sand  b.-ir  and  the  causes 
which  have  led  to  its  formation,  are  fully  tlescribed  on  page  3587  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  18!)1.  During  the  low  water  of  \><[iO  the  sum  of 
$4,802.33  was  expended  in  infiintaining  a  channel  through  the  bar  to  the  Memphis 
Elevator.  The  channel  so  dredgetl  was  tilled  by  deposit  the  following  high  water 
to  a  higher  level  than  before,  and  in  18!)1  an  allotment  of  $15,000  was  made  and 
expended  in  again  kee]nng  open  this  channel.  Though  the  tratllc  to  the  elevator 
was  at  no  time  suspended  in  1891,  the  maintenance  of  a  channel  to  the  elevator 
proved  of  but  little  valne,  as  all  but  one  of  the  boats  landing  at  the  elevator  had 
gone  to  the  bank  on  accimut  of  the  extreme  hiw  water  of  that  season. 

The  heavy  deposit  on  the  bar,  which  occurred  during  the  llood  of  1892,  made  it 
impracticable  to  attem]d  to  reopen  this  channel  again,  and  no  work  was  done  that 
season.  No  further  dred'^ing  is  n'commended  at  the  present  time.  The  bar  appears 
to  have  not  yet  reached  its  ^^rojitt^st  development.  In  18iK)  the  tail  of  the  bar  had 
dropped  down  to  a  point  1.50  feet  above  the  paved  levee.  During  the  tlood  of  18iU 
it  advanced  downstream  about  '150  feet,  overla])])ing  the  paved  levee  about  300  fcet| 
and  a  further  advance  of  W)  feet  took  place  during  the  tlood  of  \H[)'J. 

The  prot«<:tiou  of  the  city  front  consist."*  of  9,.5iM)  linear  feet  of  revetment,  of  which 
the  upi>er  7,500  feet  is  continuous  matrress  and  the  lower  2.(MN)  feet  is  of  the  spur- 
dike  system.  No  injuries  have  been  noted  to  the  spurs  or  the  continuous  revetment 
above  it,  both  of  which  remain  in  servl(*eabl(*  <*ondition. 

KoHConnak  Hock  {iSO  milen  below  Cairo). — This  so  cjilletl  rock  is  located  opposite  the 
month  of  Nonconnah  Creek  and  3  miles  below  the  Memphis  Bridge.  The  distance 
ftom  the  Tennessee  shore  is  about  700  feet  and  from  Tresi dents  Island  shore  2,000 
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ArrENDlK  4  A. 

Itltl-IIDT  OV   APSISTANT  BNOINBI'.H   W.  M.  KKRa   IIS    IMl'BnVlSO   MlPSrMKITTI   ItirSR 

United-  Status  Enoinbhk  Oi-pick. 

ifemphU,  TVtiii..  April  et,  153$, 
Oai'TAJN:  Ibave  the  lionnr  tn  suhmit  my  rftjinrt  im  impriiving  UisHiMijipi  Sivori 
UmietinUl  Beiiil,  Arkuosns,  ilnriiiK  tliu  seiwnn  of  1892  tind  1893. 

Dcieriptiim. — Tlie  lower  portion  ol'  tliu  revetiiient,  2  mile*  long,  w(w  bailt  Axai 
thii  Miiuioiiii  of  1884,  1887,  and  lASS.  Tlie  lirst  briwk  in  tliis  wiirk  or-rurrtMl  dad 
thfl  y|;h  water  in  the  spring  of  189(1,  nonr  tta  mii Idle,  and  was  rt^pui^ed  bj  aeo 

£loto  TDVetnidnt  7G2  feet  Bung,  bnilt  in  the  fall  i)f  1890.  The  Hood  of  1891  oMffl.,^ 
ruiiks  above  tliia  repair  work  t<i  the  extent  of  3,350  linear  feet,  which  went  repa^ 
cturiiiR  tlie  BCiiRitn  nf  18'Jl-'93.  The  rcinainiler  of  the  ori^nal  work  wan  in  »  WW*^ 
nonditioit*  twiieuiiilly  near  the  liiw-wnter  line,  anil  Rome  rppnlre  were  inaile  to  li 
■wenk<«t  places  during  the  snme  GeiwoK.  It  was  thi'n  thmijrhl  that  nil  of  tliin  W 
Boodnd  a  gi'iieriil  HtreiigiLi'tiing.  Tlo  flood  of  1892  proved  this  to  bo  iiere-^BHO'i  ft 
upou  its  aiib»i<leni-e,  bri>akN  upI1l■nl'r^d  at  a  Diimber  of  pliiees,  an  eiaiiiiii:itiou  IMi 
on  July  22,  1SU2,  Bhuwinc  Uvu  dixtinct.  breaks.    Theee  are  dtwirilnMl  as  foUowi; 

Sreai  Nq.  i.— From  Btallnu  18  to  21,  300  feet  Iodk-  This  whb  where  Ibe  i^nmrilf 
rei-nliuint  of  I8!n  endn  on  the  «bl  work  of  1887.  "the failnre  ociirred  ne»r  tbelfti 
water  line,  and  cHrrit'd  iiwH.v  «ll  Itie  upper  bank  revetment.  The  lowvr  wurlllB 
found  nulicokeii,  with  tbe  tiisliiini  rdgt'of  the  connectiae  mats,  whii-h  waeuriftiBd 
a  few  I'pet  abiivo  the  low-wuler  line,  in  abont  15  feet  of  water.  Repairs  werama 
with  bi'avy  fonneMiiij'  iiint*,  fioui  115  to  180  feet  wide,  and,  a  oompltite  bank  pii 

Bnak  Ko.  S.— From  ataliou  28  to  40,  1,200  feat  long.  This  was  In  «!•  iiwki 
1887,  and  was  a  stretch  of  bunk  projoctinK  rivtrward  boyonrt  the  avenige  baiih  llB 
the  projection  being  oanHsd  by  the  eaviDg  below  in  1890,  and  aliovu  in  ISMlj  eoM 
qjieotly  the  biyh-wator  curri'Ut  along  this  location  wasexreHdingly  atrunffandsi 
the  bnnk.  Upon  examination  the  river  mat  waa  funud  in  a  unuilier  of  ptr — ' 
from  .'<0  to  100  feet  out,  but  at  other  places  it  conld  not  be  found,  so  it  is  ia  . 
whether  tbo  fHllure  was  by  nndprminlng  or  liy  breaking  near  the  low-water  lia 
The  est«nt  of  caving  was  a1i)i;ht,  and  for  nearly  the  untire  length  tho  top  porlinn< 
the  revetted  slope  woh  atauding.  This  break  was^  repaired  with  a  complete  nrt 
meot  1,200  feet  long. 

.if^fer.ST,,ssasffflasa!^R&a- 

tifriit.  III  ilir  ilnixl  (I I  IslL',  nnd  ooDarred  jnst  under  a  st«nmhoBt  which  had  fori 
tiiiii'  bi'i'ii  Jiiii'liuvvil  :i!iiii;;  tliebank.  The  break,  for  a  length  of  3W  feet,  andaso 
iK)  fi'ft  bii'k.  Ill  1  iirri'd  in  tneuty-fonr  hours,  and  the  subsequent  BtilarijemBnt l 
griidniil.  No  river  mat  could  be  fonnd  in  the  middle  of  this  break,  and  ivhere  TdiU 
near  the  ends,  it  was  bndly  broken.  This  cave  extended  nnder  tho  river  mAl 
1890,  the  head  of  which  was  found  along  the  bank.  RepairaherocoimiHtedof  aili 
mat  7S0  feet  long,  connecting  mats  andpaviog. 

BrcaTc  Xo.  J.— Between  Rtalions  68  and  74,  This  was  in  tho  1888  work,  andw*! 
eeriea  of  small  breaks  along  the  low-wator  line.  In  places  the  revetment  r 
nnbToken,  and  at  no  point  was  the  river  mat  over  30  feet  out  from  the  low- water  1i 
Along  this  brealcis  a  stratum  of  bine  clay  a  fi^wfi^et  above  the  zero  line,  with«tn 
of  fine  sand  above  and  below.  Springs  come  out  over  the  clay,  nndermining  h 
sanil  betieath  and  making  large  holes  under  the  briinh  work,  letting  it  down  uA- 
times  canning  breakage.  The  repairs  here  made  were  connecting  mats  of  from  8 
110  feet  viidth  and  paving. 

Brealc  Ho.  5.— From  Stations  77  to  91, 1,400  feet  long.  The  first  breaking  oeeOR 
inside  of  a  large  wharf  boat  lying  along  tbu  bank  near  the  npperend.  A  pWikl 
300  feet  long  by  76  feet  back  went  out  in  a  day  ;  afterward  another  pocket  ^avedlW 
thP  lower  end,  and  both  enlarged  until  tbi'v  nearlv  conuect-ed.  The  stratificiKM 
described  nnder  Break  No.  4  oct-ura  here.  The  repairs  made  were  1,470  feet  ef  ma 
jdete  revetment. 

Between  Stations  58  to  G8  and  70  ti>  77  the  revetment  near  the  lO'W-water  line 
in  bad  condition  at  nuniernii-  ;il.i' .  ■  i  L  ■  '.m-b  work  being  decayed,  more  or 
brokenond  displaced,  thu  li;.:  ■,.!  below  tliclow  water  the  slope 

often  08  steep  as  I  on  IJ.      Il.i  .    h   was  covered  with  conueeting  l 

fromSO  to95  feet  wide,  and  tj ■  ■  r   -i rih^illastcd. 

The  construction  of  thi'  oiij^uj.,,  ifMiiuviit  was  as  follows:     River  mats  ol 
usual  woven  typo  were  200  fuot  widis  n'lierally  sunk  with  their  inner  edgeakra 
lero  ooatour,  bnt  in  boiue  places  aloni;  the  ISSS'wock.    Thci  iiuier  edge  is  abonl  | 
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(904  to  307  miles  below  Cairo),  12,900  feet  in  RectionB  60-^  and  63  (909  to  312  miles 
below  Cairo),  16,700  feet  of  levee  in  the  vicinity  of  Malones  Landing  (356  to  358 
miles  below  Cairo),  and  11,900  feet  below  Pushmataha  Landing  (360  to  365  miles 
below  Cairo).  Also  in  constmcting  a  new  loop  3,483  feet  in  length  below  Lake 
Charles  (358  miles  below  Cairo),  where  the  old  levee  is  threatened  by  a  caving  bank. 
The  levees  were  advertised  December  30,  1892,  and  bids  o]ieiie<l  January'  24,  1893. 
Formal  acceptance  of  bids  was  deferred  till  after  sundry  civil  bill  of  March  3,  1893, 
containing  tne  appropriation,  had  become  a  law.  One  of  the  successful  bidding 
firms  having  failed  to  make  their  contract,  the  levee  awarded  them  has  been  re- 
advertised  informally  and  contracted  for  with  the  successful  bidder  of  the  second 
letting.    These  levees  are  to  be  completed  January  1,  1894. 

The  total  amount  of  work  contracted  for  under  the  a])propriations  for  the  fiscal 
year  of  1893-'94  comprises  the  enlargement  and  couHtruction  of  11^  miles  of  levee, 
eontaining  577,000  cubic  yards  of  earth,  and  costin«;  $89,902.50.  The  following  table 
■hows  the  amount  of  work  done  by  the  local  levee  board  and  the  United  States  in 

this  district  to  date: 

Cnbic  yards. 

Aggregate  yardage  of  levees  to  June  30,  1892 7,413,195 

Added  by  United  States  up  to  May  1,  1893 503,448 

Added  by  others  up  to  May  1,  1893 439,106 

Total  to  May  1,  1893 8,355,749 

Lost  by  caving  or  abandonment,  June  30, 1892,  to  May  1 ,  1893 75, 000 

Aggregate  remaining  May  1, 1893 8,280,749 

Upper  White  Birerlet'ee  district  (S06  to  S40  miles  helow  Cairo). — Tins  district  comprises 
the  upper  half  of  the  narrow  belt  of  overflowed  land,  about  10  miles  wide,  which  lies 
between  the  Mississippi  and  White  rivers  and  below  the  foot  of  Crowleys  Kidge. 
The  lower  third  of  the  district  is  but  sparsely  settled  on  account  of  the  frequent  over- 
flows. The  upper  two-thirds,  namely,  that  above  Yellow  Banks  Bayou,  constitutes 
the  local  district  known  as  Cotton  Belt  Levee  District  No.  1.  Its  area  comprises 
157y000  acres  of  laud,  of  which  50,000  are  under  cultivation.  The  assessed  valuation 
of  all  property,  real  and  personal,  is  $1,058,000,  aud  its  real  value,  not  including  the 
town  of  Helena,  is  estimated  at  $1,898,000,  or  $86,000  for  each  mile  of  existing  levee 
in  fche  district. 

The  existing  levee  begins  at  the  foot  of  Crowleys  Ridge  above  Helena,  and 
extends  downstream  22  miles  to  Yellow  Banks  Bayou.  The  grade  varies  irom  1. 5 
to  3  feet  above  highest  water,  except  along  the  lower  two  miles  above  Yellow  Banks, 
which  is  much  below  a  safe  grade.  By  the  allotments  of  August  4,  1892,  this  district 
received  $50,000  for  the  fiscal  year  ending  June  30,  1893,  and  $53,000  for  each  of  the 
three  years  ending  June  30,  1894,  1895,  and  1896. 

Believing  that  the  local  levee  board  was  abundantly  able  to  enlarge  and  care  for 
the  short  levee  in  the  district,  the  first  year's  allotment  has  been  expended  in  enlarg- 
ing the  existing  levee  above  Yellow  Banks,  which  was  much  below  grade,  with  the 
view  of  extending  this  levee  southward  from  year  to  year,  as  appropriations  become 
available,  and  to  eventually  close  the  White  Kiver  front  by  forming  a  Junction  with 
the  levees  of  the  Lower  White  River  levee  district,  which  would  at  the  same  time  be 
extended  northward  with  the  same  object  in  view. 

Bids  were  opened  October  10,  1892,  and  146,000  cubic  yards  of  earthwork  was 
awarded  at  27  cents  per  cubic  yard.  After  some  delays,  whirli  were  unavoidable, 
the  contractors  commenced  work  early  in  November.  The  work  proved  exceedingly 
difficult,  ami,  hindered  by  boggy  ground,  heavy  rains,  aud.  finally,  by  the  overflow, 
the  contractors  have  succeeded  in  doing  only  about  one-half  of  tho  work.  The  con- 
tract has  been  extended  till  August  1,  1893.  The  following  table  shows  the  amount 
of  work  done  by  the  local  levee  board  and  the  United  States  to  date : 

Cnbic  yardH. 

Aggregate  yardage  of  levees  to  June  30, 1892 1, 374, 191 

AddedbyUnit<?.l  States  up  to  Mmv  1,1893 59,727 

Added  by  others  up  to  May  1,  1893 94,000 

Total  to  May  1,  1803 1,527,918 

Lost  by  caving  or  abandonment,  June  30,  1892,  to  May  1,  1893 

Aggregate  remaining  May  1,  1893 1,527,918 

The  second  year's  allotment,  as  ap])rove<l  by  the  Commission  and  the  Secretary  of 
War,  is  to  be  expond«»d  in  extending  the  h>v<es  southward  as  far  aH  the  tunds  will  go, 
and  the  levee  to  be  built  has  been  contracted  for.  to  be  completed  January  1,  1894. 

fAfwer  White  Pirer  Urte  district  {S40  to  SSo  mitrs  bcloir  Cairo). — This  district  com- 
prises the  lower  half  of  the  narrow  belt  of  overflowed  land  between  the  Mississippi 
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and  White  riven.  Above  the  Desha  Connty  line  the  conntry  ie  bnt  sparsely  settled, 
on  account  of  the  frequent  overflows.  Below  the  Desha  County  line  the  district 
includes  an  area  of  26,608  acres,  of  which  14,238  are  under  cultivation.  The  assessed 
valuation  of  all  property,  personal  and  real,  is  $193,500,  and  its  real  valuation  is  esti- 
mated to  be  about  $668^000. 

Not  including  the  private  Circle  levee,  which  is  maintained  by  private  subscrip- 
tion, this  district  contained  at  the  date  of  last  Annual  Report  19  miles  of  Icvee, 
beginning  at  a  point  below  Henrico,  Ark.,  and  extending  eastward  and  northward 
to  the  middle  of  the  bend  of  Island  68.  The  upper  part  of  the  line  above  the  Desha- 
Phillips  County  line,  which  was  new  levee,  had  been  raised  to  a  grade  of  4  feet 
above  highest  water,  while  below  the  county  line  the  grade  was,  on  an  average, 
only  1|  feet  above  high  water.  Under  the  allotments  of  August  4,  1892,  this  district 
received  the  sum  of  $300,000,  to  be  expended  $75,000  each  year  for  the  four  fiscal 
years  ending  June  30, 1896.  The  first  year's  allotment  has  been  expended  in  part  in 
raising  and  enlarging  30,630  feet,  or  about  5f  miles,  of  the  existing  levee  between 
Laconia  and  the  county  line  to  a  grade  of  3  feet  at  Laeonia  and  4  feet  at  the  county 
line,  and  in  extending  the  Carson  Loop  northward  11,800  feet  by  a  new  levee.  The 
work  was  divided  into  five  contracts  and  bids  opened  October  10  and  October  24, 
1892. 

All  the  levees  have  been  completed.  The  prices  varied  from  15  to  15f  cents  per 
enbio  yard  for  the  enlargement  work,  and  from  16^  to  19|^  for  the  new  levees. 

The  total  work  of  the  season  comprised  138,612  cubic  yards  of  enlargement  and 
196,931  cubic  yards  of  new  levee,  costing,  including  extras,  $59,315.56. 

The  second  year's  allotment  will  be  expended  in  extending  the  Carson  Loop  north- 
ward as  far  as  the  funds  will  go,  and  the  work  to  be  done  has  been  contracted  for 
to  be  completed  January  1,  1^4. 

The  following  table  shows  the  work  which  has  been  done  by  the  local  district  and 

the  United  States  in  this  district: 

Cnbic  yards. 

Aggregate  yardage  of  levees  to  June  30,  1892 855, 023 

Added  by  United  States  up  to  May  1, 1893 335,615 

Added  by  others  up  to  May  1,  1893 10,000 

Total  to  May  1, 1893 1,200,638 

Lost  by  caving  or  abandonment,  June  30, 1892,  to  May  1,  1893 

Aggregate  remaining  May  1, 1893 1,200,638 

PLANT. 

Steamert, — New  stacks  have  been  placed  on  steamer  Tiian  and  cylinder  timbers 
stiffened  by  athwartship  braces. 

Steamer  Graham  was  docked,  hull  repaired  and  calked,  cabin  repaired  and  painted, 
fhmace  reconstructed,  and  a  new  wheel  and  cylinder  timbers  placed  on  her. 

Steamer  Kimt  had  cylinder  timbers,  hog-chain  braces,  transom,  stem,  and  mdden 
renewed.  This  boat  was  sunk  in  an  ice  gorge  at  Belmont,  Mo.,  on  January  19,  and 
proved  a  total  loss,  the  boiler  and  part  of  machinery  only  being  saved. 

The  Ita9oa  and  Abbot  received  minor  repairs.  The  former  has  an  iron  hull,  the 
bottom  plates  of  which  are  very  thin,  and  will  require  renewal  in  the  near  future. 

The  two  large  hydraulic  graders  were  docked  and  repaired ;  the  compound  low- 
pressure  pumps  on  one  (No.  4)  bein^  badly  damaged,  were  removed  and  replaced  by 
four  small  pumps  taken  from  the  pile-drivers. 

The  two  machine  boats  were  docked  and  hulls  thoroughly  repaired. 

Two  quarter  boats  and  three  barges  were  also  docked,  repaired,  and  calked. 

Minor  repairs  were  made  to  7  pile-drivers,  four  quarter  boats,  5  mat  boats,  4 
mooring  barges,  4  decked  barges,  and  4  fiats.  One  district  barge  was  cut  down  and 
converted  into  a  flat,  and  the  engine  on  sand-pump  boat  removed  and  sent  to  the 
fourth  district  for  use  there. 

Repairs  were  also  made  to  skiffs,  tools,  appliances,  etc. 

Eight  model  barges  were  loaned,  by  the  courtesy  of  Maj.  A.  M.  Miller,  Corps  of 
Engineers,  and  were  used  during  the  working  season  in  towing  stone  from  quarries. 

The  steamer  Minneionka  and  43  barges  were  received  by  transfer  from  the  general 
service.  Of  these  barges,  15  only  are  in  serviceable  condition  for  hauling  loads. 
The  balance  are  quite  old,  having  been  built  from  nine  to  ten  years  ago. 

Two  mattress  ways  and  two  mooring  barges  were  purchased  of  the  Kansas  City 
and  Memphis  Bridge  Company.    These  were  constructed  from  coal  barges. 

The  detailed  cost  of  the  foregoing  repairs  is  shown  in  the  report  of  Assistant  C. 
W.  Stnrtevant. 

Four  barges  were  loat  by 'sinking  and  twelve  have  been  condemned  and  dropped 
from  the  Tetums. 
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Contracts  have  been  entered  into  for  the  construction  of  29  decked  barges  120  by 
30  by  6  feet;  2  mattress  barges  160  by  32  by  5  feet,  and  one  for  experimental  dredge. 
Work  on  these  has  already  began,  and  it  is  expected  that  they  will  all  be  completed 
in  time  for  ose  at  the  opening  of  the  ensuing  working  season. 

HIGH  WATER  OF  1893. 

The  relative  hrights  of  the  high  water  of  1893,  as  coippnrwl  with  the  highest 
known  water  at  the  various  points  in  the  First  and  Second  districts,  are  shown  in  the 
following  table : 


Station. 


C«Ito 

Belmont 

New  Mailrid,  Mo. . 
Cottonwood  Point 

Fulton 

Memphis 

Mhoons 

Helena 

Sonflower 


DintflncA 
from 
Cairo. 


0 
21 
60 
123 
175 
232 
275 
307 
853 


Highest  known. 

Date. 

G&nge. 

Feet 

Foh.  27, 1883 

52.17 

Feb.  23, 1884 

45.80 

Feb.  24, 1884 

41.52 

Feb.  28, 1883 

37.85 

Mar.  1.  1882 

36.69 

Mar.  15,1800 

35.60 

Mar.  8,  18H3 

40.20 

Apr.  30.1886 

48.10 

Apr.  1,1890 

42.90 

Highest  water,  1893. 


Bate. 


May  8-12 

May  10 

May  11 

May  13 

May  15 

May  17 

May  25 

May  25 

May  27 


Gauge. 


Feet. 
40.8 
4.3.8 
38.6 
86.5 
34.6 
35.2 
87.9 
48.0 
42.9 


Above 

or  below 

hifrhest 

known, 

1893. 


-2.87 

—2.00 

—2.92 

-1.35 

—2.09 

—0.4 

—2.8 

-0.1 

—0.0 


As  Keen  ft'om  the  table  the  river  has  not'rcached  an  excessive  height  between  Cairo 
and  Memphis,  but  from  Memphis  down  to  the  lower  limit  of  the  Second  District  at 
White  River  it  closely  approximated  the  highest  floods  known,  being  four-tenths 
of  a  foot  below  the  highest  recorded  flood  at  Memphis,  one-tenth  below  at  Helena, 
and  the  same  elevation  as  the  1890  flood  at  Sunflower  Landing.  At  a  point  near 
Westover,  13  miles  below  Helena,  a  voluntary  gauge  observer  reports  a  height  of  3 
inches  above  the  highest  flood  known. 

At  yet  there  have  be«n  no  crevasses  in  the  First  and  Second  districts,  and  as  the 
river  has  fallen  about  3  feet  at  Helena,  it  is  confidently  expected  there  will  be  none. 

The  levees  in  Arkansas,  viz,  tbbse  in  the  Upper  and  Lower  White  Hiver  Levee 
districts,  have  been  held  only  by  the  exercise  of  the  greatest  vigilance  and  prompt 
and  timely  repairs  of  defects  before  they  had  assumed  alarming  proportions.  To 
secure  the  necessary  vigilance  on  the  part  of  the  people.  Government  aid  was  granted 
only  in  the  event  that  the  local  authorities  complied  with  two  essential  require- 
ments in  levee  protection.  First,  that  the  levee  be  thoroughly  patrolled,  to  guard 
against  injuries  to  levees  by  trespassers,  to  keep  off  stock,  to  prevent  landing  of 
boats,  etc. ;  and  second,  that  the  levee  be  divided  into  small  lengths  and  each  one 
pnt  under  the  charge  of  a  competent  man,  to  inR]>ect  it,  to  discover  and  locate  weak 
places,  to  make  iuunediate  repairs,  if  necessary,  or,  if  time  permits,  to  report  to  the 
engineer  in  charge  for  repair  by  a  regular  repair  force. 

Realizing  the  advantages  and  security  which  this  method  of  cooperation  aflbrded, 
the  local  authorities  have  carried  out  their  part  of  the  programme  with  energy,  and 
with  the  aid  extended  by  the  Government,  have  been  able  to  hold  their  levees 
against  one  of  the  most  threatening  floods  ever  expenenced,  and  have  averted 
crevasses  which  would  certainly  have  occurred  with  any  less  degree  of  vigilance. 

In  the  Upper  Yazoo  District  the  levees  are  under  the  control  of  a  very  eflicient 
local  levee  board,  and  the  ouly  aid  extended  so  far  by  the  Government  has  been  in 
the  way  of  purchase  of  material,  the  local  board  providing  the  labor. 

Respectfully,  submitted. 

S.  W.  KOKSSLKR, 

Captain  of  Engineers, 

Gen.  C.  B.  Comstock, 

FreMent  MUtmiFJpi  Biver  Cammiaalon* 


'S'..*- 


' 
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the  10-foot  contour,  making  the  width  below  the  zero  line  about  175  feet.  Connect- 
ing mats  were  of  similar  baild^  and  were  made  c<»utiuouH  with  tlie  bank  brush  work; 
the  latter  bad  a  double  layer  of  brushy  and  was  bullaHted  with  stone  of  sizes  from  20 
to  200  pounds,  the  quantity  used  being  less  than  1  ton  ix^r  square,  as  against  over  3 
t^DS  now  used  in  paving,  so  that  spaces  amounted  to  fully  75  per  cent. 

The  weak  points  in  this  revetment,  as  observed,  are:  First,  insutificient  thickness 
of  connecting  mats.  These  rover  a  belt  ext«Tiding  from  15  to  20  feet  below  low 
water  to  5  to  10  feet  above.  The  slope  below  low- water  is  frequently  8t<iep  and  the 
bank  material  mostly  fine  sand.  Scour  has  frequently  been  obMerved  under  tlieni, 
caosed  by  the  action  of  springs  and  wave  wash  of  wind  and  pnHsing  boats.  Secrond, 
inuiflicient  ballast  on  bank  work,  exposing  the  underlying  brush  to  air  and  moisture, 
and  cansing  rapid  decay.  After  three  years,  mucli  of  the  brush  work  is  thoroughly 
rotten.  Third,  insufficient  width  of  river  mats,  in  jdaces  where  tbese  do  not  reach 
practical ly  to  deep  water,  the  work  may  fail  by  undermining.  Fourth,  it  is  ]>rob- 
able  that  scour  occurs  through  the  mats  at  sucli  places  where  the  interstices  are  too 
lane,  and  the  underlying  material  easily  washed. 

Plans, — To  make  the  repairs  above  described,  the  ])lan  was:  First,  to  make  the 
river  mate  of  sufficient  width  to  practically  reach  deej)  water,  being  careful  to  leave 
no  large  openings  in  the  work.  Second,  to  make  conne<ting  mats  much  thicker 
and  with  greater  lap  on  river  mat«.  Third,  upou  a  grade<t  bank,  with  shqx^  not 
steeper  than  1  on  8,  to  place  3  inches  of  (^rushed  stone  and  6  to  8  inches  of  small 
riprap,  closely  packed. 

Canttrvclion. — Work  began  immediately  after  the  arrival  of  the  first  tow  of  jdant, 
Angnst  26,  1892,  and  was  pra<'tical]y  finishe<l  January  11,  181)3.  The  season  was 
favorable,  and  the  river  k(>pt  at  a  low  stage,  remaining  below  the  6-foot  stage  until 
Deeember  15,  when  it  began  rising,  reaching  the  15-foot  stage  on  December  24,  and 
coatinuing  above  the  lO-foot  stage  for  about  three  weeks,  when  it  began  to  fall,  and 
reached  the  1.8-foot  stage  on  Jannary  24.  The  first  time  lost  by  rain  was  on  Octo- 
ber 31,  and  total  time  lost  by  rain  nine  days.  Ice  began  running  f»n  January  13, 
and  continued  eleven  days,  and  &gain  ran  for  two  days  on  February  9  ami  10. 

LtUnnr, — ^The  supply  was  at  all  times  plentiful.  Whites,  subsisted  by  the  Govern- 
ment, were  employed  in  nearly  all  the  responsible  positions.  Most  of  the  conunou 
laborers  were  negroes,  and  subsisted  themselves.  They  were  good  laborers,  steady, 
and  submissive,  and  preferable  to  the  shifting  white  laborers  formerly  employed. 
The  price  paid  was  $1  per  day  and  subsistence,  or$1.25]>er  day  to  non-subsisting 
labor.  The  day  worked  was  eight  hours,  and  the  price  the  same  as  paid  in  the 
vicinity  for  ten  hours'  work.  The  maximum  force  employed  was  245  common 
laborers. 

MaterialM, — Brush  and  poles  were  obtained  by  contract  at  95  cents  per  cord  for 
ihe  former  and  $1.50  per  cord  for  the  latter,  and  the  source  of  supply  was  from  6  to 
25miles  above  the  work.  The  deliveries  were  at  times  insufficient,  causing  delay 
and  loss. 

8tone  was  obtained  by  contract  from  Williford,  Ark.,  and  delivered — one-half  on 
top  of  bank  and  one-half  on  barges.  The  deliveries  were  prompt.  The  price  pai<l 
was  $1.85  per  p^ss  ton  on  bank  and  $1.70  on  bar<;es.  The  stone  was  limestone  of 
variable  quality,  some  containing  much  fine  silica  and  fre<|nent]y  flint  nodules. 
The  riprap  was  in  pieces  from  20  to  100  pounds  in  weight,  and  crushed  stone  of 
dimensions  to  go  through  a  2^  inch  ring.  Fifty-eight  car  loads,  with  w(>ight« 
determined,  were  loaded  on  four  barges  and  carefully  measured.  The  average 
weight  per  cubic  yard  thus  obtained  was  2,496  pounds.  The  measurements  were 
cheeked  by  measuring  the  displacements  of  the  barges,  loaded  and  empty.  This 
gave  the  weight  of  1  cubic  foot  of  river  water  63.48  pounds,  and  1  cubic  yard,  as 
measured,  displaced  39.3  cubic  feet  of  water. 

Grading, — The  bank  was  graced  to  a  slope  of  1  on  3,  or  flatter,  and  in  the  pockets 
this  slope  was  not  carried  to  the  to])  of  a  bank,  a  shoulder  6  to  S  feet  high  being  left. 

Hydraulic  grading  began  August  29,  and  the  last  grader  finished  work  November 
26.  Three  graders  were  used,  being  the  same  plant  as  employed  last  year,  viz, 
grader  No.  &,  having  a  Gordon  <fc  Maxwell  condensing  duplex  pum]>  with  20-inch 
steam  cylinders,  10-inch  plungers,  and  12-incli  stroke,  pile-drivers  No.  20  and  No. 
59,  each  having  Worthington  compound  duy>lex  pumps  with  16j-inch  and  lO-inch 
steam  cylinders.  6^-inch  plungers  and  lO-inch  stroke.  Grader  No.  40  threw  two 
streams  and  the  others  one  each.  The  hose  was  3-inch  diameter.  8-ply  rubber,  each 
line  150  feet  long,  with  nozzles  seven-eights  inches  diameter.  When  j)roperly  work- 
ing a  water  pressure  of  160  pounds  per  square  inch  at  the  pumps  was  maintained  4m 
all  the  graders,  with  steam  pressures  of  80  to  8.*)  pounds. 

Prior  to  grading  the  bank  was  cleared  of  timbers,  drift,  and  old  mat  work,  and 
after  grading  with  the  pum)>s  the  grade  was  dressed  by  hand  and  stumps  removed 
by  blasting.    This  work  cost  nearly  as  much  as  the  grading  proper. 
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ill;;  was  at  or  near  the  low-wntcr  line,  loaviDf^  1>otli  upper  and  lowor  portions  of  tlio 

revetment  in  placo.     The  bunk  licre,  bein^  Hto«^per  and  more  irn*^n]ar  in  slope,  the 

revetment  faiiH  eitlier  at  wi'iik  points,  whore  it  mny  liave  btren  broken  by  bending 

[    <iv«*r  obBtruetions,  or  by  wonr  tbron^h  it.     I  wonbl,  thei-efore.  reHju-etfnlly  8Ujj;;0Ht: 

f       Tliat  the  ;;rade  be  rediice<l,  nay  to  1  «in  4.  eB]»e<'ially  at  the  hiwer  ]iart  of  the  Hlope; 

'    that  the  brnsh  work  be  made  mnch  thirkerfor  a  diHtanee.  of  150  to  IJOO  feet  ont ;  that 

iuon>  brurth  work  be  U8e<l  nnderthe  paving,  where  the  material  is  line  and  there  in  a 

\    tt-nden<'y  to  luievi-n  KOttlin>;  of  tlie  pavement  or  to  Neour  through  it;  that  the  river 

'     DJats  be  made  wider,  to  prevent  any  possible  nndcrminiiij;  from  the  outside,  and 

[    tliat  <-rib  dikes  of  sntiieieiit  lenj^lh  and  hei;;ht  be  plaeeii  alon;;  sneh  portiooH  of  the 

•     hank  where  the  slope  nn<ler  tin*  zero  contour  is  steeper  tlian  1  on  'A. 

I        The  above  seheuH"  wtiuld  re<juire  a  river  mat  3<iO  feet  wide,  auother  on  top  of  this 

hV)  til  2(X)  feet  wide,  a  eonneetinK  m-xt  about  T.'i  feet    \\i<b.*  and   1  foot  tliiek,  and, 

ahmg  steep  banks,  a  erib  about  2CM)  f«  et  long  by  12  iVet   high  as  a  luaximuin  for 

each  250  feet  of  bank.     The  two  river  mats  <'ould  be  more  rapidly  placed  (I  think 

as  elieaply).  ami  they  would  eertainly  be  better  Ihait  to  increase  the  thieknesHof  one 

ri\<T  mat' with  additioual  lay«'i*M  of  brush. 

'I'he  cost  for  a  eomplcte  r«.'vetment  of  this  de.-M-ription  would  be,  per  linear  foot: 

Kiver  niatB,  5  squares,  at  $3.r»() ^17. 50 

Coniieeting  mats.  J  sipiares,  at  Jfli .i.5() 

Paving,  75  H<|uaro  feet,  at  10  cents 7. 50 

Tribs,  200  cubic  feet,  at :{  centos 6.00 

Total 35.00 

Accompanying  this  report  is  a  nuip  of  the  work  and  a  tabulate<l  statement  of 
ex]>enditures. 

Respectfully  subuiitted. 

AV.  M.  Rkk8. 

Asaista n  i  Engineer. 
Capt.  S.  W.  HoKssLKii, 

CorpH  of  EnyinciTMj  C.  S.  A. 


APPK>I)IX  4  J5. 

KKPOKT    t*F    AS.SLSTANT   r.N(iINKEn  AUU.   .1.    NOLTY  <»X    Ol»EHATIoNS  AT    PLUM  POINT 

KKACH. 

rMTKI)  StaTKS  KxcINKKR  OFKK'E, 

AmiVui,  Ark.f  April  Jo,  1S9S, 

Caitaix:  I  have  the  honor  to  submit  my  re]>ortof  oj)cratious  at  IMum  Point  Reach 
for  the  ten  months  beginning  with  Jjine  i,  1^92,  an<l  en<liu<x  March  31,  \H\\\\\ 

TIie«»iily  work  in  progress  at  the  beginning  of  the  perioil  was  unloading  stcme  at 
Ash]M>rt  Ih'ud  and  l-llmot  Chute  as  fast  as  received  from  the  i|iiarries.  This  w<»rk 
was  continued  until  Se])teniber.  by  which  time  there  had  been  unloaded  31, 52i<  cubic 
yards  of  stone  anil  l.isj;  <nbic  yards  of  spalls. 

There  were  received  during  the  same  perio<l  10.53s  culiic  yards,  the  excess  of 
r«*ceii)t.s  over  the  quantity  unloaded  representing  stone  usrd  on  the  works  directlv 
from  barges.  At  such  times,  when  no  stone  was  on  hand,  the  unloading  party  were 
eiuployed  in  clearing  a  strip  of  bank  in  Ashjunt  I'.end,  along  the  site  of  contem- 
phited  operations. 

AVre/mfii/.  Anhport  iSeml. — Three  thousand  two  InnnlriMl  and  liftv  i'cvi  of  the  upper 
part  of  tliis  a«-tively-caving  liend  bail  been  revetted  the  previous  season.  The  work 
€>f  extending  tliis  revetnu'iit  <lownstreani  was  begun  on  the  1st  of  August,  uptm 
which  date  a  small  2>arty  w.is  jmt  in  the  fiehl  to  cut  ]»ru'<h  and  jioles  sutlicient  to 
begin  constrnetion  of  a  tloor  mat  for  Tock^-t  No.  1.  formed  just  below  the  termina- 
tion of  the  previous  year's  work.  The  caving,  which  usually  takes  jdace  at  the  foot 
of  a  revetment,  ha<l  fonne<l  here  a  i)ockc(  120  feet  di'cp,  measured  from  the  general 
bank  line  back  and  100  i'wt  hmg  longitudinally,  forming  a  cn'scenl-shaped  jMK-ket. 
Four  mattresses  were  constructed  and  sunk  so  as  to  entirely  cover  the  liottom.  and 
extending  ontstream  far  enough  to  be  well  o\erlapped  by  the  re^jular  river  mat  to 
be  subsequently  built.  Th«»  part  of  the  bank  above  water  \>as  revette<l  up  to  the 
mid-stage  lino. 

Mi»st  of  the  brnsh  an<l  poles  used  for  this  work  wjmc  (d)tained  by  hired  labor,  as, 
owing  to  the  still  hiijh  stage  of  the  river  and  c<»nsei|Ucut  uncertainty  as  to  when 
full  oiM^ations  would  begin,  it  was  not  dceuu'il  advisable  to  order  the  brush  con- 
tractors out. 


^ 
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Work  done,  i       Coat. 


River  niattretisea,  3.470  linear  fwt  (8.253  8quar«»«) i  $29, 980. 85 

Connpotinjir  mate,  6,200  linear  fcM^t  (5,416  squareH) i    31,0]6.86 

Pavlne,  312,000  squai^*  fet-t 36, 488. 85 

HepairinK  old  work,  59,000  square  feet ,      3, 244. 00 


Total  cost 101,639.30 


Cost  per  luiit. 


$3.G:i3  per  wiuare. 
$5,893  per  square. 
$0,117  i>er  square  fcmt. 
$0,055  per  square  foot. 


sniVKYS  AND   EXAMIXATIOXS. 

Soundings. — ^A  line  wa8  vim  on  top  of  hank,  conueetiiijj^  with  all  stations  of  last 
year's  surveys  not  lost  by  caving.  Soundings  were  taken  on  sections  100  feet  apart, 
and  perpendicular  to  bank  line^  and  have  been  referred  to  low  water  and  plotted  on 
the  map.  The  manner  of  taking  soundings  w:is  as  accurate  an  practicable;  a  x^^ir 
of  barges  270  feet  long  were  lashed  end  to  eud  and  placed  along  the  section  line,  and 
soundings  taken  with  a  carefully  graduatetl  and  <*luM'kod  lead  line  at  each  10  feet, 
and  at  stages  between  3  and  5  feet,  and  when  the  <:urrcnt  was  very  slack.  The 
cost  of  making  this  survey  wtw  $410.82. 

Comparative  soundings  were  made  over  a  numl^or  of  Hcctions  along  the  old  188S 
work  in  March,  1803,  at  a  stage  of  river  between  2f)  and  28  feet,  and  in  a  very  swift 
current.  They  show  greater  depths  of  from  a  few  to  20  fed,  the  greatest  inere.ise 
being  near  the  low-water  line.  That  the  work  is  broken  in  some  localities  is  shown 
by  caving  along  the  bank.  At  other  places  it  appears  to  be  unbroken  at  the  Jow- 
water  line,  but  to  have  settled.  At  two  places  the  failure  apjK^ars  to  have  occurred 
in  the  paving  just  above  the  connecting  mats,  and  where  the  bank  is  of  sand.  That 
the  river  mats  have  settled  is  evident,  but  whether  this  is  due  to  undermining  and 
slipping  riverward  or  to  scour  through  the  ntats  can  only  be  determined  by  care- 
ful examination  at  a  lower  stage  of  water.  All  the  sections  showing  decided  change 
are  along  subaqueous  revetment  of  1888.  Not  enough  sections  were  re-sounded  over 
new  river  mat-s  to  make  a  comparison. 

There  are  four  breaks  along  the  revetment  at  this  wiitiujx,  but  their  nature  and 
extent  can  not  be  determined  with  much  accuracy  until  the  water  rece<le8.  They 
are  all  along  the  old  (1888)  revetment,  and  each  break  aj>pear8  to  be  about  300  feet 
long,  but  the  present  high  water  will,  ]>eyon(l  <loui»t,  increase  their  extent. 

Borings. — Tools  and  aj^pliances  for  making  test  iMuings  were  made  and  work 
started  on  January  2,  but  after  a  few  days  was  disrontinued,  to  make  other  tools, 
and,  on  account  of  bad  weather,  not  resumed  until  January  'SA,  This  work  is  still 
in  progress,  and  will  be  reporte<l  upon  when  liniahed.  Surticitiit  borings  have  been 
made  to  show  that  the  bank  formation  is  principally  saud,  varying  in  fineness  in 
different  holes,  and  always  finer  near  the  low-water  line  than  at  greater  depth, 
where  more  coarse  gravels  and  clays  are  found. 

The  recent  failures  indicate  that  a  decided  change  should  l)e  made  in  the  manner 
of  construction.  While  there  is  no  definite  proof  to  show  that  failure  is  due  to 
nndermining  from  the  outside,  many  cases  have  beenol>.serve<l  where  the  first  bre»k- 
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The  cost  in  detail  was : 

Labor  and  subsistence $7,498.59  i  8ni>orint«ndonce $1,257.24 

10.9r)7  tons  stone 20,130.59  i  Towing 565.75 

395  cubic  yards  gravel 295. 95  I  Miscellaneous  expense 211. 50 

Miscellaneous  materials 8. 75  I  

Clearing  and  grading 6,520.28  i  Total 36,488.65 

Ct)8t  per  square  foot,  $0,117;  per  square  yard,  $1.05.  , 

Hcpaving  old  work. — The    low  water  exposed   many  bare  places   in  the  work  of 
1891,  which  had  been  constructed  at  a  higher  stage.     Aboirt  IJXX)  linear  feet  of  this 
was  repaved,  and  1,730  linear  feet  along  the  old  revetment.     The  total  work  of  this 
kind  covered  was  59,000  square  feet  tt»  an  average  thickness  of  6  inches. 
The  cost  was : 

Labor $611. 50 

1,425  tons  stone , 2,422..^ 

Su]>eTiutendence 150.  (M) 

Towing 60.00 

Total 3,244.00 

Cost  per  square  foot,  $0,055. 

SUMMARY. 
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ling:,  OS  tlic  lon-i'T  ntrntit  of  sAnd  cuvoil  unil  waitiicil  budly,  luit  iipoujt 
'  tlic  work  it  was  found  tliut  ne  soon  na  tho  voids  iindnr  the  nint  «*^ 
wnslx^il-down  tuntuiiiU  I'nving  ccnaed  and  a  good  alops  woa  obtniiicdn 
'■•  i;i-'iiting,  wbilu  slow  wiien  comiiared  with  that  iniulu  at  other 
iinh.  vruB  Hatis&tclor;  wlicu  thu  phvaioitl  feutarus  of  the  hnnk 
"ii~UlerBd.  TUoniaia  cuuiie  of  tlio  BluwprogreaiiwaAthonuinlitit 
■      I  "I  oil  nil  the  (Mwtiuns  micoiit  No,  5,     OuBOotionNo.S  tht'stnaipB 

■  ^"  ii"'iiinriuj{  77  by  300  fwt  mimbored  74,  varying  in  diume- 

''  :n  \V!ui  liv  uo  mctiiiB  tile  modt  thicklv  wuodtMl  porliuo. 

<  h  us  16  ftwt  tielow  the  snrfooe,  and  in  ad<liliou  lhi>ro 
iK'overedlhnt  wefefvidentljtheremaiiia  of  a  foruijer 
^  .la  eompAtatively  free  of  timber. 

I     i  I '    '  i:;''^  of  work,  two  Wells  lig-hta  were  put  in  nse,  una 

uid  and  with  double  crews  ou  ooob  uacbiae,  iilghl 
on  Septcnibur  28,  and  contiaoed  until  October  26,  ir 
^aSTimeed  eafficieutli,'  to  warrimt  a  diHContinnanoe  of  iiigtii  ^^ 
,,-Wl  well,  required  little  attention  and  gave  ample  liffht,  wfUH 
(ilUmiA  of  oil  per  honr.    Ou  November  IJd,  eradei  No,  4  vm0™ 
_    . . . .  >  Pi<lnt,  where  it  Rontinned  until  the  close  ofthe  seuoon. 
the  enrlf  jinrt  nf  theHonsou  rlprnp  was  laid,  m  bna  been  nuatoniAry 
'  lb,  to  o  uniform  thickncBs  of  10  ititbrs.    ThtH  was  Biibsnqiiently 
r  ordoT*  to  12  Inches  or  more  for  about  5  font  uboro  the  xoro  Hue, 
to  8  inohes  eX  the  15-lhot  contour,  to  which  latter  height  eiily  all 
le  eanied. 

•long  the  foot  of  slone  wore  first  eovered  with  brush  foundation 
.    .     Mionnofunynutguituiie  were  6Uedup  with  brush,  this  being  ulwnys 
^._  Uii-  (jfueinl  !iivc!  ao  as  to  uUow  for  settlement  and  coniprBfliiou.    There 
|il  ic.  ■,   .r:;,,  ";.  ']     ..I  scit'tions  No,  gO;  No,  8S  aud No. 5,  where,  owing  to  th« 
i:  was  pot  aamod  up  qnite  to  the  IS- foot  contour. 
ie  three  ooustructed,  two  in  front  of  the  Mnd  Point 
lite  object  of  plaoln^  these  apnra  there  was  to  break 
:■•<,  which  reHult  haa  in  a  uiamier  been  accomplished 
iiipleted,    Ko,  2  requires  extension  ontstream  50fol 
^-rli.    No.  3  rrgoireb  wattling  and  alight  extenaiin 
ifliuE.    The  dikes  are  constrnotod  of  two  roww  L 
i-ii  at  the  ontstream  ends  by  an  ''  L,"  the  piles  befnp 
ivUi'.i't  1.  -iX'l  III'   uhulu  stmctui-e  well  braced  and  turned.    All  piles ni 
^  w  hove  tbo  ililiKS  have  the  !ow-wat»T  contour  on  Ihoit  iuabore  eiteo- 
iMGOfeot  wide  and  running  up  to  top  of  bonk  were  laid.    Throngli 
BTA  iMven.    No.  t  bos  not  betu  begun. 

-This  work,  bcigan  on  March  23,  is  now  in  progress  along  the  Mud 
A  Wparate  report  of  this  work  will  be  made  npon  its  comp^tion. 

KKVETMENT  AT  IIAN1BL3  POINT. 

II.  I.—  )[<>p;<iT-  In  this  work,  which  had  Buftered  Herinns  damage  daring 
■  '.:  .1  I'll  October  8,  by  coinnienciug  the  cotiHtruction  of 

<  <  r  edgi'  lying  along  the  low-wnter  Hue.    Consider- 

<  -  ctoarlag  away  drift  and  old  revettunnt,  driving 
._                 ...  getting  out  mooring  cables,  etc.,  had  tu  be  done. 

. ...  „  .V  luig  into  position  for  wonvlng  ou  the  tSth,  When 
J)  hi"J  been  complnleil  it  was  found  that  the  mat  was  hKgin> 
ttlild  been  hallaetcd,  this  sagging  boliig  duo  to  deposits  of 
'^nnt.    Thia  sagging  canttnutng  to  suoh  a  degree  that  it 

W  b«  jrtr^ncd  loo  much,  it  was  aunk  on  the  31st,  uftcr  a 
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lon^th  of  800  fftjt  had  luu'ii  olitaiiit'il.  This  mat  wan  iiitoiHled  to  cover  the  upper 
1,(H)0  feet  of  tli«  (lai!iaj;<*(l  work.  Uh  sinking  beforu  that,  length  had  been  obtained 
"was  merely  a  iireeaiitioiiary  mejisiuv. 

Jiiver  wat  -Vo.  ./. — Immediately  after  si nkin*!:  \o,  1,  this  mat  vra«  hegun  hiph  eiioiifrb 
ahove  the  foot  ui'  the  former  to  make  tiie  usual  25-loot  overlap.  It  liad  to  be  curved 
around  a  ])rojectin«j:  ])ointofthe  old  work,  whieli  eomptdled  ns  to  move  lIieiiin*»T 
eiltre  <'onsid<-rably  beyontl  tht?  low-water  line,  and  sifterwards  t«)  eonstruet.  a  wide 
eonnectin«r  m:il.  This  point  lay  250  feet,  below  tlu*  head  of  Xo.  2.  ('oiistnif-  _ 
tiou  ]>ro<'eeded  slowly,  owing  to  sbort  age  of  the  brush  sui)i>ly  an<l  bad  wtrather.  Tlie 
mat  was  suuk  ou  Novemlu'r  2U.     Its  <limension.s  are,  h'Ugth  1,110  feet  by  242  feet. 

Hirer  mat  So.  4. — This  mat,  whi«'h  \Nas  to  eover  the  farthest  downstroain  fault, 
was  begun  l)iM't'mb«*r  l!K  the  eonstruetion  of  river  mat  No.  3,  whieh  was  to  cover 
the  break  lu'tween  the  foot  «)!*  No.  2  and  hea<l  of  Xo.  t  having  been  ])Ost poiiwl tor 
reasons  givrn  farth«*r  on.  Pmgress  of  <'.nnstruelion  was  slow  on  aeeount  of  s«Mn*it,r 
of  labor  an<l  of  brush,  maiuly  due  to  the  last  cause.  Its  h-ngth  is  GK»  feet  and  width 
240  feet.     It  was  sunk  on  .lauuary  <>. 

Uirvr  mat  Sik  ii. — Innu«Mliati'Iy  after  the  sinking  of  river  mat  Xo.  2,  the  roustruc- 
tion  of  fasi'ines  for  this  mat  was  begun.  Tlies*' were  made,  of  small  brush,  wen* from 
50  fe<'t  to  KMM'iM't  long  and  12  inehes  <lianu'ter.  They  w<'re  tightly  compr«'8sedand 
wired  togfthi-r  every  o  feet.  'I'hese  fa.srines  w««re  to  form  the  warp  of  the  mat- 
tres<<,  j)airs  of  longitntlinal  strand  cabh'S  si)aerd  S  fei't  ajiart  forming  the  woof. 
T^ong  fable  elamps  to  elamp  tog«*tlier  the  top  and  bottom  cables  were  used  every 8  " 
feet,  the  laseincs  being  lirst  eomjirfssi'd  togetln-r;  a  toji  grilhige  of  ]>o1ed  was tlieo  - 
ldac«*d  over  the  whoh*. 

Th<«  actual  construction  of  the  mat  did  not  beirin  nntil  .January  12,  upouwlu'^lj  ' 
«lay  20  feet  of  it  was  (constructed  on  the  mat  barg«'^,  but  as  running  ice  was  lo<»kw  ■ 
lor  the  plant  was  not  swung  into  position  nntil  tiu>  2d  of  February,  as  after  the  if<* 
ceasi'd  running  it  was  n<»t  deemed  safe  to  swing   out  until  the  Helmont  iceijorjsc   , 
had  broken.     Tliis  t«»ok  jdaee  on  th*- 2xth.  and  as  no  ic<' from  this  gorge  made  it*    j 
appearance  it  was  assumed  that  it  had  cither  sunk  or  melted,  and  that  therefore  t*  -j 
would  be  safe  toswing  out  and  iM'gin  constru<-tion  of  this  mat.     On   February  H^, 
after  173  feet  of  the.  mat  had  been  comjdeted,   ice  sinldonly  made  its  ajipearanc^ 
jind  by  evening  the  river  was  full  of  very  heavy  gorge  iee.     'i'liis  was  from  the  jjorgtf 
in  the  upper  Mississi])])i,  jnnl  proved  to  be  tbe  he:ivi«'st  run  of  the  season.    Tlioniat 
was  hurriedly  ballasted  an<l  sunk  und«'r  great  «lilheultie8,  as  it  was  almost  iiiilM»*i' 
ble  for  the  steamboats  to  get  through  the  ire.     In  sinking,  the  pressure  of  the  i« 
airainst  the  mooring  barges  becanm  so  great   that  sunn*  (»f  the  oiitstrcani-nioorinu 
rabies  ])arted,  allow  inir  the  mat  to  swing  in  shore.     AVhether  it  was  crowded  uiw* 
tbe  bank  or  **  buckled  "  up  has  not  as  yet  been  asccrtainetl,  owinj;  to  the  high  staS* 
of  rivrr.      I    lulicvj'   \h:\l  ti.c  bitter    i*»   ll:-'  «:!••■•.    -nid   lliat    tlie  mat  i«.  piart"':>ily 
<'•  •  I !  "\  «-«.l,     .\i.  ■•.•.:.»•■«.  .•.«i'-   .ii'i-i  !■•:«•  (I    .it    «:r,  .•,  •   i:  \\  K-  n  tin-  run  oi  !••••  I'.-u.-in. '!■•' 
o  ••    :»:•.";.  I- 1    :",••■■.■•.'!•'   i'     !•.  !;i'    '.'«   iilr-.',.t    j:>    'i  «•  :  I.  iii .'.    .iw;:',.       It    w   i^   IT^Jit";   ■'•'• 
l«\   :l.»iii-.    •..nil-.      i  • -,  (•■     l.:i.'>-.  ill    !m-   .ill)    !••.   ;i    :i:i|iiH'-    ',.»   tin*    t.iM«'   i^ivir.u  ""' 
•  »i   v»  •»!  Iv.  In  \  1  r-.    !:!•::,! 'Mil'.'!'.  . I  •.:  :<    'i  in.!!    ;  ••!  "i..     ■..!'«•'!  i:l  "'i  Iinnl  :!« <•    i:  •  I:  ■  •*' 
III   I'M    «•!•>  I   III   {  ii   -  iii.if .        i:i    J.:~t  i;.i>    V.  :i    j-i     '..'     •,    Im-  ;i  .  ;ni;ibli-  l  lie  cn.'ii'-.:  ••»•"• '"• 
fill    iMiijii'i-1  I'll'.    i..;i;:.    II-    -I;.!!'    v,ui)..       li.i-i..   !     )•'•    in.iiMii;   liii-^i-  f,!-^;!:!!  s  e:i  i-..:  ^'^ 
\\  .!•.;!■ -I)  rli. I  ••..»•!!  o  !  ".I-  !i'  J : . 

I  I'-'i'.J*  i.{  iii.il  ii,.-  ':!.!:•••  <!( -i '  -'il'-  h  :.  i  I!!  I -.  .  i>  lii  '.i  ii.iity  jMid  I  iic  )»'«^-i''./l' "' 
i.t  i':,;-."  :'iii-ii  s-'.  i-'i  :i  i.j:  i 'n-  -' .  i:-  »:.;••..-  .  .«  •  ii.!;.-  'Mni-.;  not  tln-li-.-'  :i  ;  •""" 
;:;■?.  <  i|  i  In*  <•!  If  I  Im  ::<!  i  i  ^  «  •. '  i  ■  :  •  •  s  ■•• .  i  !n:  •  |.» ..  i>;  n-.i  •  ^>-  ;i  it  s«  i  ;•.:'.  ^  «i!i  r.  ♦.'•■' 
1."  .'•    ..I  ii'M    •  .-v  .  lu      ■;.   !i.    .:.  I  I  •!  '  .•.  .     •,!!:•   I    -.     'i      V.  (  r«-  M:i  s  !•■  <I  i  I  •  .!  I  •.  ;i '  '  ii»*  !•:  *'• 
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was  entirely  ina<1e<|iiate,  and  to  continue  tlir»  double  layer  to  tlio  end  of  tLis  mat 
would  have  eansod  too  lonfv  a  delay  in  Btartiu^  the  next  mat,  for  of  courHO  the 
mooring  hurries  would  not  be  available  until  No.  7  was  fjunk.  The  top  layer  in  this 
case  was  laid  longitudinally,  or  up  and  down  Htreani,  in  order  to  brinri:  it  nearly  at 
riprht  angles  to  the  bottom  or  woven  layer.  Another  innovation  was  that  the  longi- 
tudinal stran<l  cables  were  doubled  and  each  one  alternately  ])a.sHed  under  and  over 
the  mat  for  each  shift  or  launch.  Thus  each' pair  of  cables  crossed  themselves  about 
every  25  feet,  the  pair  forming  lony:  loops  of  a  chain  within  which  the  brush  lay. 
The  additional  layer  over  the  whole  width  of  mat  increasud  its  cost  considerably, 
not  only  in  materiiil,  but  also  in  lahor.  To  jiut  the  extra  brush  on  the  mat  from  the 
wwiving  barge  would  have  retarded  the  prou^ress  of  weaving;  therefore  an  extra 
barge  of  brush  was  i)laced  on  the  outside  of  tlie  mat  and  the  brush  distributed  from 
thence.  This  involved  a  long  carriage  of  the  material  and  frequent  shifting  of  the 
run  plank  over  which  the  men  walked.  Wiring  together  of  the  top  and  bottom 
grillage  and  the  fastening  of  the  longitiidiual  and  transverse  strand  cables  was  also 
rendered  more  dillicult  by  the  increased  thi«'kness  of  the  mat.  This  form  of  mat 
re<inired  for  each  sf^uare  G  cords*  of  brush  and  4  cubic  yards  of  stone  above  that 
required  for  the  ordinary  construction.     This  mat  was  sunk  without  any  difficulty. 

Biver  Mat  Xo.  ^'a. — After  river  mat  No.  7  had  been  sunk  there  remained  a  gap  of 
abont  1,800  feet  in  the  suba<[ueouH  revetment,  namely,  from  Station  No.  8(>.60  to  101.48, 
the  latter  being  at  the  head  of  river  mat  No.  5.  It  was  int'ended  to  make  one  con- 
tinnous  mat  to  cover  this  space,  but  by  the  time  830  feet  had  been  completed,  the 
river,  which  had  been  rising  slowly  for  several  <lay8  past,  began  rising  more  rapidly, 
bringing  down  considerable  drift.  In  anticipation  of  the  latter,  a  drift  boom  6U0 
feet  long  had  been  placed  about  the  mooring  l)nrges  and  this  held  or  deflected  most 
of  the  drift  from  the  mat.  Still,  as  reports  from  above  indicated  the  coming  of  con- 
siderable more  water,  it  was  dct-ided  to  sink  what  mattress  was  then  afloat,  and  this 
was  successfully  done,  l^iver  mat  No.  8a  was  begun  on  the  2d  of  December  an<l  sunk 
on  tlie21th.  Itis830  feet  longby  240fcct  wide,  (.'onstnictiou  was  somewhat  retarded 
by  the  rapid  rise  and  heavy  run  of  drift.  The  drift  boom  was  held  by  a  1-iuch  steel 
cable,  but  the  accumulation  of  drift  become  so  great  that  at  i  a.  m.  of  the  22d,  this 
cable  parted,  letting  the  boom  barges  swing  in  against  the  mooring  barges.  No  dam- 
age was  done,  but  it  reouiredthe  united  etlorts  of  the  Minnetonkaainl  a  force  of  men 
ou  two  capstans  to  haul  the  boom  back  into  position. 

Hirer  Mat  Xo.  Sh. — The  plant  for  this  mat  was  swung  into  position  on  January  2, 
by  which  time  drift  had  about  ceased  running.  Construction  was  carried  on  rapidly 
until  the  13th,  when  doating  ice  was  first  noticed  in  the  river.  The  run  of  ice 
iuereased  rapidly  during  the  day,  and  it  was  decided  to  sink  this  mat  at  once  This 
was  accomplished  without  dilliculty,  although  the  river  was  bank-full  of  heavy  ice, 
the  drift  boom,  which  had  been  put  out  where  the  mat  was  begun,  sheering  off  the 
ice  nicely.  This  mat,  when  sunk,  lacked  100  feet  of  lapping  over  river  mat  No.  5, 
and  this  small  gap  in  the  subaquetuis  revetment  still  remains,  as  there  has  been  no 
opportuuitv  since  to  close  it.  No  damage,  however,  is  api)rehen«led  fnmi  the  small 
gap.    No.  Sb  is  860  by  215  feet,  and  begins  at  .Station  94.71,  ending  at  Statiim  103.40. 

River  Mat  Xo,  9. — The  only  work  done  for  this  mat  was  the  driving  of  the  abut- 
ment and  the  anchor  piles  for  1,000  feet.  This  was  done  in  thi»  earlier  part  of  tlie 
working  M>ason,  and  b«*fore  one  revetment  jdant  was  ordered  to  Daniels  Point.  This 
•work  will  all  be  lost,     its  cost  was  small. 

The  total  length  of  all  river  mats  made  here  during  the  season  is  8,504  linear  feet, 
of  which  3,952  feet  is  2U0  feet  wide,  the  balance  being  210  feet  or  more.  The  total 
length  of  bank  having  subaqueous  revetment,  inclusive  of  the  1S91  work  (3,200  feet), 
is  11,704  feet,  the  excess  in  length  of  mattress  made  over  bank  covered  being  due  to 
overlap.  As  noted  under  the  ilitlerent  mats,  very  little  diflicultv  was  met  with  in 
constrnction,  and  none  in  sinking.  Had  there  not  been  a])artiai  failure  in  the  brush 
supply,  and  serious  interruptions  from  running  ice,  about  1,(KK)  feet  more  of  mattress 
miglit  have  been  constructed  with  the  available  plant.  It  is  believed  that  the  mat- 
tresses just  described  are  the  very  best  ever  constructed  at  Plum  Voint  Keach,  as 
particular  pains  were  taken  to  conipress  the  brush  as  it  was  being  woven.  The 
lixtra  layer  along  the  inner  edge  also  improved  the  mats,  as  it  gives  ihem  increased 
strength  and  thickness  where  most  uce»led. 

A  better  plan  to  obtain  this  result  would  bo  to  construct  a  snj»plem«»ntal  mat  of  50 
feet  or  more  in  width  for  the  entire  h'ngtli  of  the  main  mat  and  sink  this  so  as  to  lap 
over  the  latter  25  or  30  feet.  This  supjtlemental  mat  couhl  he  so  laid  that  no  con- 
necting mats  would  b<^  necessary,  but  the  ]>aving  could  start  from  the  inshore  e^lge 
of  the  small  mat.  In  some  cases,  as  for  instan<*e  ]>assin«;  over  a  scallop  in  the  bank, 
a  small  connecting  mat  would  be  necessaiy,  but  in  most  cases  the  sup])lemental  nmt 
could  be  built  so  that  its  inm^r  enixe  w(Hi]d  be  abov«'  water,  and  the  paving  con- 
nected directly  with  it.  without  the  additional  connecting  mats.'  'I'hese  mats  could 
be  made  quicker  and  cheaper  and  strtuigtT  than  the  ordinary  connecting  mats. 

Connectiny  mats. — Of  these^  which  >\cre  constructed  and  sunk  as  fast  as  the  river 
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With  (iip  HBB  nf  tlio  "Wells"  lights  thfi  capncity  of  the  preannt  plAtlj 
but  M  soon  B«  tilt-  iii^'hlB  begin  to  get  oold  it  is  liMil  to  koep  au  oiitaidin 
nor  JB  tl)»  wutIi  HutiT-thiitiiry  (Leu.  1 

The  gap  between  Sectious  ■'D"  and  "E,"  Fletcliera  Bend  BeTat'ine^ 
nnviire?  uaxwiD  iis  pusHilile,  ae  Ih»  uavius  i»  iittacking  the  foot  of  l^o^ 

Asbpert  Revetment  sljould  be  ex  tend  ea  up  about  1,000  tcet  to  insure'^ 
the  work.  _   v 

The  false  poiut  or  salient  fnrmeFly  exiNtiiig  at  the  heail  of  thn  Dnitn^y 
hnviDg  paved  off,  and  the  bunk  line,  which  oulj  last  j'oiir  km  vury  wr^"^ 
becuine  almost  a,  itmlght  line,  the  rontemplatcii  exteiiition  upetrunm 
niiilertnkon  with  advantage. 

Apiiuiideil  hereto  ia  a  aammarj  of  iriirk  doDe,  tngHtbur  nith  . 

cost  of  Ibu  dlfietunt  works  couatratted  the  puat  eeoBon. 


Connecting  mat . 

Grading eiibic  yard*^ 

Paving . .  -  -    — 1. 

Dikes  conBtrncteil 

Clearing 

Anchor  pilea  driven 

Abntments  constrnKted 

In  addition  to  the  above  clnficifipd  work,  ii  '   i  .■     i  ■!   ■■!"  "nrk  ti 

Btat«inent  of  cost  of  work.  ap]ii'«i-8  ns  "  misi'i  !l 

aieted   in  hand -dressing  the   sl'jpr>  nftr-T     li\< 

atumps,  removing  sua^a  uud  drilt  pilps,  |)iitiiii. 

the  truQBverae  cables,  makini;  model  of  ciiaiiiM  I  v. ..  I,  ■. 

tion,  et«.    Care  iif  and  repairs  to  plant,  tboiifc'b  :i]piiiiirii 

he  properly  classilied. 

Hateriftl  used  per  eqiiure  of  river  mat : 

pou■B./^^v^^^^v/.^v^'".^v.".'.'.".v.'.'.^^v.^'".^v.v.^'.'. 

stone  

Wire , 

Wire  Btraud Al 

Spikca 

Cable  clampa  .- - -- — _ 

Stnplea pouM 

Piling naiub 


iiikingi 
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by  doing  Away  yiiih  all  shnrp  an^loH  wlH'.re  the  diaplira^ni  Joins  the  sides.  At  tliin 
Juncture  all  crackH  here  hitlierto  originated  in  the  original  cylintlcrs  of  both  the 
Dean  and  DavidMttn  puiiipg,  while  the  new  onus  are  stiil  perfect.  Both  Hetn  of  ])unips 
wore  originally  designed  for  a  ^ireHMure  of  2(M)  pounds  ])er  Kt[uare  incli,  ))ut  this  liad 
been  reduced  to  175  ponn<ls,  which  may  ho  assumed  as  tlio  safe  limit. 

Grading  along  Hcctitms  No.  2  and  No.  8  i)rocceiIod  in  advance  of  mattress  constrnc- 
tion,  and  with  fair  results  both  as  to  economy  and  porfectness  of  slope,  hut  as  the 
lower  cud  of  the  latter  section  was  reached,  the  outcrop  of  tho  strata  changed  and 
mnch  sand  was  encountered,  and  in  consequence  but  a  poor  slope,  re<iuiriiig  much 
hand  dressing,  was  obtained.  Fimilly,  as  grading  proceeded  downstream,  the  results 
wert^  so  nnsatisfactory  that  it  was  decided  to  abandon  grading  in  advance  of  the 
mattress  construction  and  grade  only  where  the  mats  had  been  ]>n'viousIy  sunk. 

This  should  be  ado]>ted  as  a  rule,  for  it  has  been  denunistrated  here  that  no  matter 
what  the  eomjiositicm  of  the  bank,  a  good  slo])e  can  be  obtained  after  the  river  mat 
is  snnk.  At  section  No.  1,  where  the  com)>osition  of  the  bank  is  closely  allied  to  that 
at  Mud  Point,  grading  was  done  aft<'r  the  river  mat  was  down.  At  first  the  results 
were  discouraging,  as  the  low(>r  strata  of  sand  caved  and  washed  badly,  but  u])on  a 
Gontinnance  of  the  work  it  was  found  that  as  soon  as  the  voids  under  the  mat  were 
filled  up  by  the  washed-dowu  material  caving  ceased  and  a  good  slo]>e  was  obtained. 

The  i)rogress  of  gra<ling,  whih^  slow  when  com])ared  with  that  made  at  other 
localities  on  the  Reach,  was  satisfactory  when  the  i>hysical  features  of  the  bank 
o])erated  upon  are  considered.  The  main  cause  of  the  slow  progress  was  the  unnil>er 
of  stumps  c'ncountered  on  all  the  sections  excei)t  No.  it.  On  section  No.  .3  the  stumps 
on  a  piece  f)f  gracbul  bank  measuring  77  by  300  feet  numbered  71,  varying  in  diame- 
ter from  5  to  13  inches,  and  this  was  by  no  means  the  nutst  thickly  wooded  portion. 
The^e  stum))s  ]>enet  rated  as  much  as  15  feet  below  the  surface,  and  in  luldition  there 
were  a  larg*;  numb«'r  of  stumps  uncovered  that  were  evidently  the  remains  of  a  former 
cypress  swamp.  Section  No.  5  was  comparatively  free  of  timber. 
'  in  order  to  expedite  this  class  of  work,  twf)  \Vells  lights  were  put  in  use,  one 
for  each  grader,  and  by  their  aid  an<l  with  double  crews  on  each  machine,  night- 
work  was  done.  This  began  on  September  2«.  and  continued  until  October  litJ,  by 
which  time  grading  had  advanced  siitliciently  to  warrant  a  discontinuance  of  night- 
work.  The  lights  worked  well,  required  little  att«>ntion  and  gave  ample  light,  with 
a  consum)>tion  of  1^  gallons  of  oil  per  hour.  C)u  November  21),  grader  No.  4  was 
transferred  to  Daniels  Point,  where  it  continued  until  the  dose  of  the  season. 

Paring, — In  the  early  part  of  the  season  riprap  was  laid,  as  has  been  customary 
hitherto;  tliat  is,  to  a  uniform  thickness  of  10  inclu-s.  'ITiis  was  subsequently 
changetl  by  your  orders  to  12  inches  or  more  for  about  5  feet  above  the  zero  line, 
thence  tapVriug  to  G  inches  at  the  15-foot  contour,  to  which  latter  height  only  all 
paving  was  to  oe  carried. 

Some  soft  places  along  the  foot  of  slope  were  first  covered  with  brush  foundation 
mats,  and  all  depressions  of  any  magnitude  were  filledup  with  brush,  this  being  always 
raised  above  the  general  level  so  as  to  allow  for  settlement  and  compression.  Tlntro 
are  a  few  places,  princijially  at  sections  No.  8a,  No.  Hb  ami  No.  5,  where,  owing  to  the 
advent  of  high  water,  the  paving  was  not  carried  up  quit<»  to  the  15-foot  contour. 

Spur  dih'v. — Of  these  there  wtTe  three  constructed,  two  in  front  of  the  Mnd  Point 
hank  and  one  in  pocket  No.  2.  The  object  of  placing  these  spurs  there  waste  break 
up  the  strong  €»ddy  existing  there,  which  result  has  in  a  manner  been  accomplished, 
though  the  dikes  are  not  yet  completed.  No.  2  requires  extension  outstream  50  feet 
and  wattling  for  the  entire  length.  No.  3  requires  wattling  and  slight  extension 
inshore,  and  No.  4  retiuires  wattling.  The  dikes  are  constructed  of  two  rows  of 
piling  12  fet^t  apart,  strengthened  at  the  outstream  ends  by  an  **  L,^'  the  nilfs  being 
placed  8  feet  a])art,  and  tlie  whole  structure  well  braced  and  turne<l.  All  jiiles  used 
are  cypress.  AVhere  the  dikes  hav«;  the  low-water  contour  on  their  iushore  exten- 
sions, shore  mats  50  feet  wide  and  running  up  to  to])  of  bank  were  laid.  Through 
them  the  ]iih?s  are  driven.     No.  1  has  not  been  begun. 

Tent  borintjH — This  work,  begun  on  March  22,  is  n«>w  in  i)rogre8S  along  the  Mud 
Point  bank.     A  separate  re])ort  of  this  work  will  be  made  upon  its  completion. 

nEVET.MKNT   AT  DAXIEI.S  I'OIXT. 

Jiiverwat  Xo.  1. — lie]»airs  to  this  w<»rk,  whieh  had  suffered  serious  damage  dnring 
the  previous  tlood,  were  Ixgnn  on  Octobers,  by  eoniniencing  th«»  construction  of 
a  river  unit  210  feet  wide,  its  inner  edg«'  lying  ahuig  the  low-water  line.  Consider- 
able i>reliniinary  w«>rk.  such  as  clearing  away  drift  and  old  revetment,  driving 
abutment,  driving  an»'b<»r  i)iles,  getting  out  mooring  cables,  etc.,  had  to  be  done. 
The  plant  for  the  mnt  was  swung  into  po>itioji  for  weaving  on  the  13th.  When 
about  700  feet  of  its  lengtii  had  been  coniph'ted  it  was  found  that  the  mat  was  begin- 
ing  to  sag  badly  wheri>  it  had  been  ballasted,  this  sagging  being  due  to  deposits  of 
Bilt  accumulating  upon  the  mat.  This  sagging  continuing  to  such  a  di'gree  that  it 
was  feared  the  liiut  might  be  strained  too  much,  it  was  sunk  on  the  31st,  after  a 
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work  tlio  stiarp  naliont  locntod  at  the  lioad  of  the  1889  work,  and  whirli  rausccl 
destructive  etluies  below,  1ms  bw>n  cut  away  by  the  erosive  action  of  the  river,  :in(i 
the  bank  attove  the  work  is  now  in  much  better  shax)0  for  upstream  extension  of  the 
work  than  formerly. 

REPAIRS  TO  KXISTJNG  WORKS. 

Fletchers  Bend. — One  of  the  projects  for  the  season's  work  was  the  repair  of  a 
ftnlt  at  the  head  of  section  **B"  (1888  work)  in  this  bend,  but  owin;^  to  nonavail- 
ability of  mattress  ]tlaut  this  could  not  be  done.  The  fault  has  slnre  incn^ased  in 
exteut  nntil  now  about  ono-half  of  section  **  If'  is  involved.  This  fault  originated 
Jatt  below  the  salient  formed  by  the  juncture  of  tbe  1S1»1  with  the  1S88  work.  A 
few  unimportant  faults  in  the  old  work  were  restored,  and  1,807  square  yards  cif 
work  TebaUastcd,  antl  G84  square  yards  of  additional  jjavinjif  laid. 

Jskport  Bend, — Nineteen  hun<lred  and  tweuty-iive  square  yards  of  the  previous 
neason's  work  received  additional  ballast. 

The  present  condition  of  the  work  on  the  reach  may  be  bricHy  summed  u]>  as 
follows,  viz: 

BuUerton  Tow  Head  revetment  will  need  extensive  repairs  sliortly. 
Oeceola  Z^ar  revetment,  both  old  and  new,  in  good  condition,  except  some  sHght 
iaulta  in  the  old  work. 

Plum  Point  revetment  damaged  somewhat  at  lowor  end. 

Fletchers  Bend  revetment,  half  of  section  *'B*'  irone:  foot  of  sectitm  "D"  some- 
wliat  damaged;  balance  of  new  work  in  good  condition;  old  work  is  fair. 

Ashport  Bend  revetment  in  good  condition. 

Daniels  Point  revetment  repairs  unfinished. 

No  changes  to  be  noted  in  the  dike  work. 

Before  concluding,  I  beg  leave  to  submit  the  following  suggestions  and  remarks: 

The  anchor  piles  which  it  has  been  customary  to  drive  at  2'y  or  50  feet  intervals 
along  the  inshore  ed^^e  of  the  river  matresses  might  be,  without  detriiueut  to  the 
work,  omitted,  and  in  lieu  thereof  piles  150  feet  a])art  be  driven  for  the  mat  to  rest 
against  during  construction,  so  as  to  hold  them  at  the  pro])er  distance  out.  The 
anchor  piles  were  driven  for  the  purpose  of  fastening  the  mat  to  tliem  by  mrans  of 
strand  cables  yoked  around  the  piles  and  fasti  iied  to  the  mat.  We,  however,  found 
that  frequently,  in  sinking,  the  cables  rut  into  the  soft  wood  of  the  ])iles  and  refuse 
to  slip  down  as  the  mat  sinks,  thus  holding  it  up.  These  have  to  be  pushed  down, 
or,  if  this  is  not  possible,  the  strand  has  to  be  cut  or  the  pile  imllecl  out.  Hefore 
sinking  the  mat,  the  pile«  are  cut  off  close  to  the  water  8urfa<'e,  and  if,  before 
the  connecting  mats  are  constructed,  the  river  should  rise  over  their  tops,  much 
searching  has  to  bo  done  to  locate  the  projier  places  on  the  mat  for  the  holes  to  be 
cut,  so  tuat  when  these  mats  are  sunk  they  will  slip  down  over  the  ]>iles.  Should 
these  holes,  from  any  cause,  not  match  with  the  ])iling,  the  mat  will  hang  up. 

Should  it  be  decided  to  construct  supplemental  mats  in  jdai'e  of  the  standard  con- 
necting mats,  these  piles  would  have  to  either  be  omitted  or  else  pulled  out  aft«*r  the 
main  mat  is  sunk.  Kxperience  has  shown  that  in  sinking  a  matress  always  crow<ls 
inshore,  and  where  the  i>ile8  are  driven  as  close  as  .f>0  feet  thf»  friciiou  of  tiie  e<lge  of 
the  mat  against  the  piling  is  sufficient  to  either  hold  the  former  up  or  break  otf  the 

Siles.  In  ray  exiierience  there  is  no  autheuti<*ated  case  of  a  river  mattr«*ss  .sliding 
own  the  slope,  nor  do  I  think  that  if  such  sliding  sliouM  take  place  the  present 
number  of  cables  would  hesnllicii^nt  to  ])revent  it.  A  change  in  the  ])r«*se!iT  styleof 
work,  where  the  revetment  will  be  streTiy;thened  at  the  line  where  the  graded  slope 
and  the  under-water  slope  meet,  is  urged  as  imperatively  ne<'essary,  for  most  of  the 
damage  starts  here. 

The  enforcement  of  the  eight-hour  law  has  had  its  etfect  both  u]»on  the  cost  and 
the  progress  of  the  work.  The  advocates  of  the  eight-hour  law  sav  that  a  man  will 
do  as  much  work  in  eight  as  he  formerly  did  in  ten  hours.  If  this  is  the  i-ase,  the 
average  public-works  laborer  will  be  found  an  excei)tion.  for  he  now  looks  as  I'agerly 
for  the  end  of  the  eight  as  he  fornuTly  did  lor  the  cu«l  of  the  ten-h«>ur  <lay.  A  strict 
observance  of  the  law  is  not  always  compatihb?  with  an  energetic  ami  ec(m«>mical 
prosecution  of  the  work,  and  the  ]>enalties  thnateued  will  tend  to  mak**  the  assist- 
ant in  charge  overcautious  as  to  the  ** extraordinary-emergency  "  «'lause.  It  some- 
times happens  that  some  work,  the  postpiuii'iui'Ut  of  which  neitli'>r  involves  loss 
of  life,  public  property,  or  4lestru<tion  of  work,  might  be  economically  coiupleteil  by 
working  a  short  overtime,  but  this  iw  imperatively  prohibited.  A  concise  interpre- 
tation of  the  law  by  eompetent  auihority  would  be  of  vaUu*. 

Tlie  (piestion  from  whence  to  draw  the  biu-ih  sii]»ply  i>  on«'  that  «lemaud8  early  con- 
sideration. All  bars  within  a  radius  oITk)  miles  oi  the  works  h:ive  been  ])retty  well 
denuded.  There  area  few  pla«es  where  «'on'<idejable  ImunIi  still  stands,  but  it  is 
practically  inaccessible  on  acct>unt  of  the  nnry  nature  of  the  soil.  At  some  ^ilaces, 
oy  increasing  the  length  of  haul,  a  (luantiry  mi<:ht  be  obtained,  but  the  bulk  of  the 
supply  will  have  to  be  obtaiiu'd  from  a  long  distance  down  the  river. 
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aviiig,  x>cr  sqanro  yard : 

8t(iiie cnbic  yanU. .     .  885 

Spalls do 113 

avinf^,  per  linear  foot : 

Stone do 1.709 

Spalls do 501 

onnectin^  mat,  per  s^iian*: 

Bru8h cords..  1.117 

Poles do 136 

Stone cubic  yards..  2.228 

Wire pounds..  6.716 

Wire  strand do....  2.024 

Spikes do 24 

Cable  clamps number..     .0078 

Staples pounds. .     .  0012 

'ocket  or  floor  mats,  i>er  square: 

Brush cords. .     .  83 

Poles do 145 

St^ne cubic  yards..  1.55 

Wire pounds..  7.44 

Wire  strand do....  2.00 

Spikes do 206 

Clamps number..     .065 

Staples ponnds..     .025 

Vetaihd  cost  of  works,  Plum  Point  lieavh,  189!2-'0S, 

The  following  shows  the  cost  of  work  in  detail  and  also  the  cost^por  unit : 

.shport  Bend : 

Rivermats,  1 8, U%  squares,  at  $4,276  per  square $81,228.20 

Connecting  mats.  4,242  8qnare«,  at  $8.17  per  square 34,656.07 

Pocket  mats,  1 .199  squares,  at  $5.90  per  square 7, 079. 69 

Paving,  25,508  square  yards,  at  $0.9112  per  square  yard 24,  J>21. 61 

Grading.  3(W,715  cubic  yards,  at  $0,038  per  cubic  yard 11,586.87 

Clearing,  16.5  acres,  at  $42.56  per  acre 753. 04 

Spur  dikes 1,230.48 

Repairs  to  and  preservation  of  existing  works 1, 906. 17 

Towing* $7,793.21 

Miscellaneous* 3,388.71 

Handling  stonet 12,797.47 

Care  of  quarters 720.89 

Care  of  plant 7,543.47 

Repairs  to  plant 2,919.81 

Total  cost 174,546.30 

Length  of  revetment  (1892-'93),  8,350  feet.    Care  of  quarters,  rare  of  plant,  repair 
o  plant,  cost  per  lineal  foot,  exclusive  of  dikes,  and  repair  to  old  work,  $19^222. 
'^letehers  Bend : 

Repair  to  and  preservation  of  existing  work $2, 632. 66 

!)aniels  Point : 

River  mat,  6,551  squares,  at  $5,090  imt  s(]uare 33, 3-15. 46 

Connecting  mat,  1,437  squares,  at  $7.8112  per  square 11.234.86 

Grading,  3:^,060  cnbic  yards,  at  $0.062J)5  per  cubic  yard 2, 081 .  .53 

Paving,  1,412  square  yards,  at  $1,905  per  square  yard 2, 816. 81 

Clearing .* 468.  J18 

Spurdikest 1,037.25 

Towing* $3,681.04 

Miscellaneous* 1,  037.  94 

Care  of  quarters 2:^.08 

Repairs  to  plant 345.06 

Care  of  plant 2.450.49 

Total  cost .M,  016. 52 

Length  of  revetinont,  2,701  feet.  Cost  per  linear  foot,  exclusive  of  dikes,  $18,322. 
[{evetment  not  com])lete. 

•Incorporated  in  "cost  of  work." 

tCost  per  yard,  $0.1  ()1>2;  includes  unloading  on  bank  and  reloading  on  barges, 
rhls  being  added  to  quarry  price  and  cost  of  towing,  gave  the  cost  per  cubic  yard 
]$1.46),  and  is  included  in  "  cost  of  work." 

t  Not  completed. 
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Maieiiah  expcmUdy  Plum  Point  Jieach,  season  1S9^*9S. 

ASnPOilT  BEND. 


NamcA  of  articles. 


Anoliors,  revetment nnmlMT. 

Acid,  muriatic pouuds. 

BiiHhin^ do. . . 

Beeswax do. . . 

Bolt H.  co]tprir <lo. . . 

Bafh,  cniJHtttn do. . . 

BoltR,  wjicellmrxow dozen. 

Bnifth cords. 

Buniors,  lantern dozen . 

Boltj) nuiiilier. 

Bracketf*.  lamp do . . . 

Biirnern,  lamp dozen . 

Bottnmd,  laut«m number. 

Candles poiiu.la. 

Coal biishols. 

Crash .VHrds. 

CUnips.  cable nnmlKT. 

CastiTi<;N,  stove pounds. 

(/Ounliu^s numl»or. 

Clot II,  oilo<l rolls . 

Cloth,  ornery slu^et  s . 

Chain pounds. 

Chimneys,  lamp doy.fn. 

Chrome*  jjrccn poumls. 

Clamps,  hose ! number. 

Charcoal barrels. 


Clay,  lire do... 

Casting,  brass I»onnds. 

Castings,  iron do. .. 

Cylinder,  water number. 

iVroji,  Black l»o:Mtd«. 

Pryer,  Ja])an gallons . 

Dope 1»oiind8. 


Ducking; ytirds. . 

Dynamite |x'nnids.. 

ExphKlers uiimber.. 

fihibes.  lantern d<i7:en.. 

Gau{;es.  f(\AM iinml>er., 

<*l.iss panes.. 

G rates,  stove niimlKsr . , 

Gauge  cocks do 

(ruards.  valve do 

Hemp.  Italian pounds.. 

Ilandles.  ax number. . 

Handles,  maul do 

Hose feet. . 

Han<lles,  file numb*>r . 

Hasps do. .. 

Hinges pairs.. 

Ir<»n pounds . 

Labor .' 


Qoantitj. 


Lye eases . 

I,,oeks,  pad number. 

Leather,  sole liounds . 

Lead,  wh  Ite do 

Lead,  sheet do... 

Nut."*,  blank number. 

Kails f  >onnds . . 

Lunil>er leet. 

Matolies gross. 

Marlin pounds. 

Metal,  antifriction do. .. 

Oil,  signal galhms . 

( HI.  cylinder .do. . . 

Oil.  hi-adlight do. . . 

Oak  «im pounds. 

Oil,  linseed ualbms. 

Oil.  bhu'k T.do... 

Oil.  lard do... 

Pipe lengths. 

I'iliug ; uunjber . 

Pilini 


ig 


.feet. 


Putty pounds. 

Paint,  Benzole golbms. 

Poles cords. 

Packing,  asbeHtos pounds. 

Packing,  hemp do. . . 

Prussian  blue ^jo. . , 

Pftckini;,  square , do. . . 


877 
3 
1 

V^ 
24 

45 

0 

23.712 

74 
472 
37 

20 

30 

81,972 

111 

2,S0« 

1,7«7 

23 

48 
822 
30| 

1 
71 

n 

138 

1,078 

1 

12 

iS» 

174 

1,000 

445 

'? 

158 
8 
3 
0 

74 

112 

107 

300 

1 

16 

25 

1,182 


Hi 
23 
38} 
1,106 

I* 

1.407 

16,373 

18 

9.18 

10 

640 

206 

2,12n 

625 

86 

162 

lU5i 

8 

223 

5, 155 

34 

5 

2,8611 


Cost 


76 
2 
5|    i 


|55.« 

'     .« 

.« 

8.ff 

15.» 

83.9 

1.11 

S4,03ill 

&« 

5.n 

7,75ill 

B.M 

75i]l 

5.4S 
KS 

111 
8LM 
ULtf 

.11 

iff 

t.1S 

IN 

47.S 

2(tf 

42S.II 

LSI 

!.» 

un   -I 

215i« 
20.9 

s&a 

.41 

\L€t 
%.» 
L9 
1S6 

Lie 

12.11 

ae 

84L9I 
.» 
.47 
3.«l 
29.29 
58,31410 
31.78 
8.41 
12.31 
75.38 
.30 
.1* 
20123 
216.51 
22.  Si 
85. 8& 
2.00 
181.79 
7G.9I 
203.22 
43.54 
34.20 
8.54 
62. 9i 
25.88 
267.60 
210.01 
.77 
8.09 
4,207.10 
18.91 
16.19 
.48 
3L97 
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Table  of  cmi  of  repairs  to  plant  at  Aiiulia,  Ark,,  from  May  U  ix't\  to  April  1,  1803. 


District  liar^^o  No. — 

Titan $l,.li:j..1fi  i         55 

Graham 2,«00.^<.S  i         m 


Kims 

Ita»c:i 

Abbot 

lydraulit*  ^jraler  Xo. — 

Q 

4 

40 

"fle-drivers  X<». — 

20 

21 

25 

27 

57 

59 

61 .^ 

[acIiiDe  boat  No. — 

1... 

2 

uarter  boat  No. — 

30 

29  (lieaclq  u  jirtors ) 

!2B  (material  store  boat)... 

^K  j^2  0^    ^    ^ww     «•••«■    ••«««•    •••••• 

10  (bakeahop) 

28 

6 

25 

11 

13 

27 


i;2.5i>  I 


7t 

7r5 

IM 

I        ir.L' 

2,711>.  \i^  :  Miitrnss  hjir;;*^  Xo.— 

4,121.27  ,  1 

liJ7.l»l  : 


2_ 


42.5.07 
l.i'f> 
1(N).  11 
140. 57 
252.  (55 
WW.  39 

3,071.30 
3,  G15. 17 


4 

0  M)l(l.» 

GI^l\vali^  Imi*;;*'  .\o.— 

101  ((Mil.  down) 

V.r,\.. 

ISO  (inooriiiff) 

189  (iiiooriii<»:) 

Two  (coal  ban^e)  iiioorin«r 

bjirtjc.H 

Fraiiu'  barpjij  No. — 


22;  J. 


$101.  a5 

S8.08 

S2. 57 

126.52 

4:{.  JMi 

1.78 

52.41 

4S.  52 

210.78 

25S.  22 

205.  23 

OSS.  62 
43.86 

2K'J.  18 
64.38 

375. 43 


100.28  I  221 

310.70  I  8  iiHMb'l  barbies  (Maj.  Miller; 

418.  «4  ,  Skin'sand  llat^ '. 

326.01  ,  Kloatiiii;  dock 

2s2.S:J  ,  AVarvlioiistr  A 

31.17  ,  (iiMieral  Impairs 

•'*  .ill  -_^_^— _^____ 

35!si>  I  Total  coat 31,207.12 

U'l.  70 
IS.  70 
14. 01 


213.44 
ISO.  ll» 
211.68 

245.  :;o 

37. 33 

512.74 

1,GSL\83 


\9lract  of  propoRaU  for  furnhlinfj  hntsh  and  poles  for  vsr  at  TToptfivhl  Tlcnfl.  ArVannan^ 
re*-eired  in  rrttponse  to  adnriiscmnif  dalnl  Avijuh'i  jj,  l-ytj,  and  opt  md  Stptemlnr  J, 
ISO'-     b»l  Vapt.  .S,  \\\  Uovmhry  t\}rpA  uj  ICiifj'nm rs. 


Nnini'  am!  addn-ns  of  h'uhli  r. 


Hunter  &  I''r<'.v,  Mompliis.  Turn.* 


\\:il«»\v  l)r:i.-li.   >\  illdw  itnlvrt. 

I  ... 

J'vr  «•»>/••/.  J't  r  t'oitt 


•  .\«'ltptl«l. 


mfrixct  of  proposals  fitr  farMishinti  siom  J\n'  use  of  Ilopvfnld  Hvvd.  ArJ:an:as.  reotlvid 
'm  r€Spo>****'  to  adrtrtixcuintf  datoi  Atufust  ::,  />.'.'.  ond  njumd  .^^epttmlnr  ./,  />.''?,  hif 
n^mptm   *S.    'F.  liocnifU'r,  CorpH  of  Fin/i)n (;'.'■'. 


Kaiiif  ami  a«ltlr»"*<«  of  lii-ldcr. 


Kdvrartl  Hely,  AV*'.<tt  IMains.  Mo.* 
I  ir«-nrv  ^Sc  Co.,  Iiiriii{iii;hai:i.  Ala.. 
I  !  i.'W.  Alloy.  Memphis,  T.uii 


ENO  93- 


-235 


xVci'tpltJ. 


I  in.noi)  Milii,. 

j  10.000  riihio.  .\ar«l.s«>ii 

'va»-.lsnii  liank^  harii«'S  at 

•  a»  lIoiH'lii'M. '  Wf.m   Mnii- 

jiliif. 

/'i  /•  nihil'  i/'t.  /Vr  t'lihi'-  i/tf. 

."rl.""".  551.70 

I.IU  1.117 

' 1.75 
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Materials  expended.  Plum  Point  Beach,  season  189$-^0S — Coutiniied, 

DAiaELS  POTNT-Continued. 


yames  of  articleii. 


Clamps,  cable number.  - 

Clamps,  cable,  fasfiiH" do 

Cloth,  cmerj- sheet s . . 

Chrome,  yellow ponuds  . 

/'astin^H*,  liraHS do 

CastiugH,  iron do 

Dope do 

Globes,  lantern dozen. . 

Glass panes . . 

Grates,  stove number. . 

Handles,  ax do 

Handles,  maul do — 

HasiM do 

Iron ponuds . . 

Labor 


Coat. 


Lye cases.. 

Leather.  «ole pounds.. 

Lead,  white do 

Nails do 

Lumber feet. . 

Matches cross. . 

Oil,  sicnal gallons . . 

Oil,  cylinder do 

Oil.  headlight do 

riling nnml>er . . 

Piling feet.. 

Putty ]>onnds. . 

Poles cords. . 

Packing,  a«besto.i pounds. . 

Prussian  blue do 

Packing,  hemp do 

Packing,  square do 

Plumbago «lo 

Pipe,  gas feet.. 

Packing,  sheet pounds . . 

Pipe,  stove joints.. 

Packing,  round pounds . . 

Packing,  Sehlvn's do 

Plugs uuniber.. 

Kope,  manilla do 

liopo,  wire pounds.. 

Kope,  cotton do 

Shackles iiunilier.. 

Soap,  lanndry 1k»x  . . 

Sf>af>.  toilet bars . . 

Staples punndn. . 

Straw bales . . 

Stationery 

Spike.i pounds . . 


Steel. 


do. 


Strand  wire do  — 

Screws dozen . . 

SubsiHteuce 


Stone yanls. 

Tin.  sheets sii(>4>tH. 

Tacks pounds. 

Valves,  globe niunber. 

TVasto ]iounds . 

"Wicks,  lamp dozen. 

"Wheels,  borrow jo. . . 

"SVire.  galvanijr.<d pounds. 

"Wood cords. 


Total  cost 


TOWlX(J  NKW  M.\l)i:iT)  RKACII. 


Bluing bottb'H. . 

Strawboanl sluttH.. 

Deeswax l»ounda.. 

IJolts uurulHT.. 

Burners,  lamp dozen . . 

( 'oal buHlieiH . . 

Cloth,  emery slirots. . 

Candles poumis . . 

(/hlmnoys.  lamp dozen . . 

Chrome  green pounds.. 


54,01«.52 


;       1 

fO.25 

3 

.Oft 

4 

1.18 

18 

•  3i» 

n 

.95 

c.  w>r. 

770.3ft 

(t 

.12 

5 

.40 

3 

1.76 

4 

.40 
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Material  expended,  Plum  Point  Reaoh^  season  1802-93 — Continued. 
TOWING  ^'EW  MADRID  REACn—Continucd. 


Naiuo8  of  articles. 


Quantity.  |       Co»t. 


I>rop  blAi'k pomidH . . 

I>i7cr,  jajtan g^allimH. . i 

GlubM,  lAntem miiuber . .  i 

Ulww INiiien . .  I 

Ixon pouiuin . . 

LaImv '. 

Ifntclieii groftM. .  I 

Oil,  •Vrnal calloim . .  i 

Oil.  headlight ...do....! 

Oakam pouDds . 

PacfciDfT.  aabestoH do . . . 

Koap,  toilet hars. 

Htorcli  Iioiinds. 

Siilwintence 

WiMte I»ound0 . 

-  Wiclu,  lamp dozen . 

"Wood cords. 


11 

1 

17 

:{ 

48 


1 

15 

123 

lUO 

3 

12 

5 


34 

4 
G 


Total  coat 


$1.21 

.64 

1.53 

.12 

.90 

743.84 

.6.'» 

4..'iO 

11.32 

6.74 

1.29 

.55 

121.20 

2.62 

.13 

7.50 


1,690.66 


FLETCHERS  BEND. 


Labor 

Stone ('4ihic  yards . 

SDbsisteiioo  


Total  root 


1,201 


LEVKES,  WHITE  RIVER  FRONT. 


Labor 

Stabalatence 

Coal busbel*..         1,691 


Total  cost 


<iC(«.47 

1.753.46 

83.41 


2,455.34 


$294.29 

61.06 

150.16 


506.11 


Appendix  4  C. 

REPORT  OF  ASSISTANT  KNOINKKB  C.  W.  STrUTEVANT  ON  KKPAIKS  TO  PLANT. 


United  States  Ex<jineeii  OPFirE, 

Amelia.  Ark. ,  April  IS,  lfi03. 

Captain:  I  have  the  lienor  to  submit  tho  following;  report  upon  rcpairH  to  plant 
at  Amelia,  Ark.,  from  May  1,  1W>2,  to  April  1,  lSi>3. 

Siea'mboatn. — Steamer  7V/</w,  during  the  months  of  0<'tob«»r  and  November,  1892, 
l^id  two  pairs  of  vertical  ])Osts  set  alon^  the  sideH  of  both  sets  of  cylinder  timbers 
with  the  top  of  each  pair  framed  to  its  opposite  jinir  on  the  other  side  of  tlie  boat  t<> 
prevent  the  side  or  weaving?  motion  of  the  cylinder  timbers.  Now  stanchions  have 
ueen  placed  under  the  cylinder  tnnbers  and  diagonal  braces  so  ])luccd  as  tn  prevent 
fJie  fore  and  aft  movement  of  the  timbers.  New  stacks  2  feet  in  diameter  were  ])ut 
on  the  boat  in  place  of  the  old  ones,  which  were  rusted  out  and  were  3  feet  in  diara- 
et«v^  The  decrease  in  tlie  size  of  stacks  improved  the  draft  of  the  furnace.  Other 
minor  repairs  liavo  been  made  that  are  usually  necessary  to  a  towboat  in  com- 
iniMion. 

Steamer  Graham  was  docked  in  June,  1892,  and  received  a  new  set  of  starboard 
cylinder  timbers,  a  new  wheel,  hull  repaired  and  caulked,  cabin  repaired  and  painted, 
forward  mud  drum  on  boilers  moved  back,  grute  surface  lengthened  12  inches,  and 
cylinders  con nterl  i ored . 

Steamer  Kirns  was  docked  in  July,  1892,  and  had  the  following  parts  renewed,  us 
well  OS  other  minor  repairs:  New  cylin<ler  timbers  complete,  hog-chain  braces, 
transom,  stem,  and  rudders. 

Steamer  Itasca  has  received  only  siirh  minor  re]>airs  us  have  been  necessary  to 
keep  this  boat  in  working  condition. 

Steamer  Abbot  has  had  two  knees  built  on  bow  for  towing  and  such  repairs  as 
irefe  noo^MftT^r  to  kee/>  tho  hont  in  romnussion. 
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Abilracl  at  prmmKoU  for  lettt  iPork,  rePtlved  in  rrapoiue  to  aarfrli'impnl  Salri  C^^M 

SO,  ISOi,  uu:l  «peued  Janaari,  £4,  t.i!i.!,  bg  Capt.  S.  IK  BotMlaf,  Cvrpt  of  iCmfiJ^M 

[Prl™  !>«  D«J.ta  r.rd-J                                                         ^^ 

So. 

S 
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B 

• 
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1« 
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Jhhle  of  cont  of  repairs  to  plant  at  Amelia,  Ark.j  from  .\fay  1,  lS02y  to  April  1, 1893, 


Steamers: 

Titan $1, 

Gralinm 2, 

Kims 4, 

ItaflOA 

Abbot 

Hydraulic  grazier  No. — 

2 2, 

4 4, 

40 

Pile-driver?*  No. — 

20 


21. 
25. 
27, 
57, 
59. 
61. 


Machine  boat  No. — 

l..-. 

2 

Quarter  boat  No. — 

30 

29  (Uoadqn:irt(Ts) , 

26  (material  Ktorc  boat).., 

12 

10  (bake  shop) 

28 

6 

25 

11 

13 

27 


3, 
3, 


■143. 40 
806.88 
{yjr2.  13 
266.18 
62.59 

719. 48 
121.27 
1G7. 91 

198. 66 
425. 07 
1.26 
100. 11 
140. 57 
252. 65 
36. 39 

071.39 
615. 17 

109.28 

310. 70 

418.  Kl 

326. 04 

282. 8:^ 

31.17 

3.49 

35. 86 

16.  70 

18.70 

14.01 


District  barge  No. — 


55, 


m.. 

74.. 
76.. 
91.. 
152. 


MattroSH  barge  No. — 


1. 


3 

4 

6(old) 

Gunwale  barg^  No. — 

161  (cut  down) 

193 

180  (mooring) 

189  (mooring) 

Two  (coal  barge)  mooring 

barges  

Frame  barge  No. — 

223 

224 

8  model  barges  (Maj.  Miller;.. 

SkiO'snml  llatj* 

Floating  dock 

Warehouse  A 

General  repairs 


$101. 05 

88.08 

82. 57 

126. 52 

43.96 

1.78 

52.41 

48.52 

219. 78 

258.22 

265.23 

988.62 
43.86 

283.18 
64.38 

375.43 

213.44 
180. 10 
211.(U$ 
245. 39 
37.33 
512. 74 
1, 682. 83 


Total  cost 31,207.12 


Ahtfrael  of  proposals  for  fumhliing  brush  and  poles  for  use  at  ITopeJield  Bentf,  Arl'onsas, 
receireain  response  to  adverlmcment  daUd  Amjusl  ;7J',  lti02,  and  opeued  SejUember  1, 
ISCCj  by  Capt.  iS.  JV,  Uovjmlvrj  (-orps  of  Engineers, 


No. 


Name  ami  acUlrt'ss  of  biddor. 


lii.noo  rortlH      'J.  000  cords 
willow  1)riisb.  willow  poleti. 


Hunter  it  Froy,  Mtmiplii:*.  Tiiiii." 


rcrcf^ni.  J'^r  coni 

$0,115  '  ^1.50 


Ab$traet  of  propnttalH  for  fnrnishinff  xtone  for  vffe  at  JJopefidd  Bendj  Arl'am^as,  rereired 
in  respoii*!*'  to  adrvrtiHttnnii  dat*d  AmjUHt  i'J,  /.V^/,  and  openid  Septvmhir  7,  li<'Jjy  by 
Capt,  S,  ly.  Uoesslerj  Corpa  of  Enijintcrit. 


Ka 


ICaiuo  .nud  ndflnsfi  of  bidder. 


Kdvrard  Hely,  AWnt  Plains.  M...» 
3  Iltmrv  &  Co?.  nirm1ii<;h:iin.  Ala.. 
3  j  J.  W."  Alloy.  Meiuidiis,  Ti.nii 

ENG  03 235 


Accreted. 


10.000  riibio 
10.000  cubic        vsirdHou 
yanlH  on  bank,     fKirirt* h  at 
at  UniH^lield.    ^Vt•^l^  Mi'm- 

I*hiH. 


/Vr  cxihifi  1///.  •  Per  cvbif  »/i'. 

Ii.'xr.  I  li.To 


].U4 


1.D7 
1.75 
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Abstract  of  proposaJa  far  levee  work  in  Upper  and  Lower  White  River  levee  di^tride  re' 
eeired  in  response  to  advertisenieHt  dated  September  2S,  1S9S,  and  opened  October  10, 
1892,  by  Capt,  S,  W.  lioesshr,  Corps  of  Enyineers. 


Ka 


1 
2 
3 

4 
6 

e 

7 
8 
0 


Kame  and  addreas  of  bidder. 


Upper- 
Station  1040 
to  1120 


Lower. 


J.  H.  Gary,  Memphis.  Tenn 
Tt 

Ine. 
S<.ott  ^Kusaell,  Memphis.  Tenn 


'  Station  989  Station  1032'  Station  903  !  Station  7«0 


Per  CM.  yd. 


to  1032. 


ary 

Snccd  &.  Blue,  Memphis,  Tenn 

R.  H.  Beitli,  Boiths  Landing.  Ark.; 


Pfr  eti.  yd. 
$0.20 


to  1107. 


to  780. 


Per  eu.  yd. )  Per  eu.  yd. 

*$0.16l    1 

I  t0.17i 


to  677. 


Per  eu.  yd. 


C.  F.  DeGarid    8l  Co.,  Mcmphin, 

Tenn 

J.  8.  McTighe  A,  Co.,  Memphis, 

Tenn 

SullivaUj  Jolinson  Sc  Mcl^nghlln, 

Memphis,  Tenn 

JofiTrics     d&    Damcron,   Memphis, 

Tenn 

Hartiiett   St,    O'Brien,   Memphis, 

Tenn 


$0.27S8 
♦.27 
.371 
.27 


.21 
M9f 
.23 
.211 


.21 
.16f 
.22 
.21 


.  Hft-^ 


M5J 
.161 
.2i 
.181 


.171 


to.i"| 

.16| 
.24 


.17J 


•  Lowest  hid— accepted. 

Abstract  of  proposals  for  levee  work  in  Upper  Tasoo  levee  district  received  in  response  to 
etdvertisement  dated  September  SS,  1893,  and  opened  October  8, 1892,  by  Capt,  S,  W, 
Boessler,  Corps  of  Engineers, 


No. 


2 
8 

4 
5 
6 
7 
8 

0 

10 

11 

12 
13 


Kame  and  address  of  bidder. 


Harvey  A,  McGnlro,  Greenville, 

Miss 

Scott  Jc  RnsHell,  Mompbis,  Tenn.. 
J.  S.  McTigbe  &  Co.,  McniphuH, 

Tenn 

A.  McDonald,  Memphis,  Tfnn  — 
De^iaria  Sc  AmoId,Mcmphis,Teiin. 

r.  F.  Lamb.  Memphis,  Tenn 

J.  H.  Gary,  Mempiiis,  Tenn 

Hartnett    Sc    O'Briou,    Meinphis, 

Tenn 

Snllivan.  Johnson  Sc  McLuiighlin, 

Memphis,  Tenn 

Jeffries    Sc    Dameron,    Memphis, 

Tenn 

Huch  Morgan,  Mempiiis,  Tenn  . . . 
£.  B.  Mantell,  Memiihis,  Tenn  — 
T.   S.  Adcrholdt,   Friars   Point, 

Miss 


Station 

4:U0  to 

station 

4417. 


I 


Station 
4417  to 
station 

4488. 


I  SUtion 

4188  to 

Ward 

L;ike 

Levee. 


Station 

1159  to 

station 

1202. 


New  Paahmataha 
Loop. 


"hX' 


Lower 
hall 


$0. 19i^  I 
.19*1 

oi    i 

.18J  I 


$0. 18* 
.24 


.25 


10.22;    *|0.18 
.21 


Percu.yd.  Fercn.yd.  Perev.yd.iPereu.yd.'Pereu.yd.  Prrcu.yi, 

I  : 

$0.18* 
.201 

.26    I 

'*:i8i', 

**."33" 


.30 


.22 


.lOJ 
.27' 


.27 
♦.20 


.20 
.24'  ! 


$0.19 
.21 

.32 


.2^ 

♦.iq 


.27 
.183 


•27 
.23 


.20," 


.30    I 

.21     ! 
*.17i  ., 


.40 
.27 


.20 
.22*  ! 
.19    I 


.21 

.241 

.20 


.21* 


I 


.22 


.23 


♦Lowest  hid— accepted. 

Abstract  of  proposals  for  levee  work  in  Lower  irhitc  Iiiver  levee  district  received  in 
response  to  advertisement  daivd  October  17,  1893,  and  opened  October  24y  1893,  bif 
Capt,  S.  W,  Roesslery  Corps  of  Enyinea's, 


No. 


1 
2 
3 

4 
5 
6 
7 


Name  and  address  of  bidder. 


From  Station  677  south- 
ward to  vicinity  of 
iieasley's. 


To  be  An- 

isliod  March 

1,  1893, 


Soott  &  Rnssell,  Memphis.  Tenn 

Hartnett  &  O'Brien,  Memphis.  Tenn 

Vance  &.  Franklin,  Garvey.  Ark 

John  II.  Grt-er,  Meinpliirt,  Tenn 

Sullivan,  Johnn<»n  ifc  McLaughlin.  Memphin,  Tenn 

0.  F.  DeGaris  <k  Co..  Memphix.  Tenn 

{  Timothy  Sullivan,  Memphis,  Tonn 


;  Per  eu.  yard. 


$0.20 


.lOJ 
.211 


Tohefin- 

iahed  Jan- 

uary  1,1894. 


Per 


eu.yard. 

}o.21 

M5 

.17 


.21} 
.17* 
.171 
.17} 


•Accepted. 
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detract  of  propoiaU  for  removal  of  yonconnah  Hock,  MinniHsippi  River ^  rea-ired  in 
mjponnc  to  advertinem^nt  dntvd  Xorenihcr  7,  lS9.?f  and  opened  December  1, 180.2,  by  Capt. 
S,  fy.  JlocSitlerf  Corps  of  Kntf invert. 


So. 


1 
2 
S 
4 


Namo  ami  addre.ss  of  bidder. 


Price 

per  cubic 

yard. 


fTohnson  &  Townnond,  Somora  Poiut,  X.  J. 
Ktfaan  A.  BurresM.  New  Orleans,  i^a 


11.  S.  Urowii,  QniiU'V.  Ill 

J.  II.  (.'ary,  Mi-iujdii.-*,  IViin.*. 


$4.05 
2.00 
2.75 
2.65 


■AiTcptod. 

Ahmtraci  of  proposals  for  furnishing  stone  for  use  on  Plum  Point  Bcachj  received  in 
response  to  odrertiHempnt  dated  March  0,  ISO:),  and  opened  March  16,  ISSS,  by  Capt, 
S,   JV.  liocHsler,  Corps  of  Engineers, 


E7o. 


Xamos  and  aildrosA  of  bidder. 


Kind  of  stone. 


1 
2 

8 
4 


J.W.  Wortliington  &  Co.,  Rirminffham.  Ala  |  samfstone 

Johnson  ««rrctt..  Frankfort,  Ky |  ^XJino  . 

Frederick  Hartwig.  Cindnnaf  i,  Ohio*. . . .  j  SaSlfsK 

John  J.  Shipman.  Shawueotown,  111 J  Sa?,dato2e  . 


10.0.')0  10,000 

cubic  y:irdis. cubic  yards 


('4>nr8e 
riprap. 


Per  en.  yd. 

ft:i.5o 

3.50 


1.64 
1.59 
1.54 
LH5 
1.90 


small 
riprap. 


Per  eu.  yd. 

$3.50 

3.50 


1.64 
1.69 
1.64 
1.80 
1.85 


5.000 

cubic  varda 

BiMlls. 


P$r  «i*.  yd. 
$.'{.  50 
3.50 


1.49 
1.30 
1.20 
1.75 
1.75 


*  Accepted. 

Abstract  of  proposals  for  levee  work.  Upper  and  Lower  White  Hirer  levee  districts, 
received  in  response  to  adrertisenicnl  dated  December  34,  1S92,  and  opened  January  10, 
1893,  by  Capt,  S.  \V,  Roesslcr,  Corjjs  of  Engineers, 


ffo. 


1 
2 

3 

4 
5 

e 

7 
8 
9 
10 
11 
12 
13 
14 


Kame  and  addresH  of  bidder. 


Upper  Wbit4*  River 
levee  district. 


From  Sta-  I  From  Sta- 
tion 1120   '    tiunllOO 
to  IICO.     I     to  1200. 


McT^nffhlln  Bros.,  Memphis,  Tcnn 

.raroes  M.  Sullivan,  McmpliiM.  Tcnn 

Thomns  C  F«r;;uson.  Gloiidalc.  Miss 

Arnold  DeOaris  Sc  C".,  Jklcniphi'*,  IVnn 

.Tctt'ries  Sc  Darocron,  Memphis,  Ttutn 

Hu;;h  Morgan.  Mcmpliis.  Tenn 

Fruin-IlHmbrick.  Const  notion  Co.,  St.  Louis,  M<> 

tl.  B.  Lewis,  Luna,  Arlc 

William  R.  Harvey,  (ireenvillc,  Miss 

T.  J.  Boguo,  Hculah,  Aliss 

W.  L.  Killebrew,  (irt^ii  vill;-,  Miss 

J.  S.McTigho  &  Co.,  ir«Miii>liis.  T<«nn 

Patrick  F.  Lamb,  Memphis.  Timiu 

James  H.  Cary,  Memphis,  Tenn 


■  Ptr  eu.  yd.    Per  ru.  yd. 


$0.  :u>i 

.26i 


$0.24»rt'^^ 
.20^ 


Lower  White  River 
levee  district. 


From  Sta- 
tion 1110 
to  1205. 


.23J 
.23 


.24 


.24i     , 


.24,''„V 
.2:{i 


.  2Si 


«)«> 


Per  ev.  vd. 

$0. 20i 
.20 

.21i 
.llj 
.If^ 

.i7i 

.2:i 

M4i 

.16 

.24,i^S 

.  1«,-, 

111  **" 
• '"too 

.162 
.17^ 


From  Sta- 
tion 1205 
to  12!»5. 


Per  eu.  yd. 

$0.  '2V>\ 

,  201 


.21 J 
.30 
.  11)^ 
.20 


.21,^ 

.2i,r 

.21 
.2U| 


Off 


*Ac('Ciite<l  (lowest  bid). 


jct  of  proposals  for  conMiructin;/  .JO  decked  hart/r^,  received  in  rcHpnnse  to  ad- 
isement  dated  Jonuarif  Li,  LS'.hi,  and  opened  Ft-brnnry  /.  LSffJ,  by  Capt,  JS,  W, 
ssler,  Corps  of  Engineers. 


AMraci  of  proposals  for 
vert  isement 
Bocssler 


NTa 


Name  and  adiln  ss  of  bidder. 


j  I*ri<'e  per 
.  l»:ir;ro  for 
lu  barges. 


1  Weipel  Bros.,  &  Co.,  Elizabttli.  Vv 

2  7  David  H.  Barmorc,  Madisun.  Iiul. . . 
8  I  £d.  J.  Howani,  Jftli:rsun\  iilc.  Ind. 

4  '  8.  M.  Fleshcr,  Ltvannn.  Ohio 

8  I  Th08.  P.  Morne,  South  St.  Louis.  Mo 


nn 


R(>marks. 


$n.  100  i  Accepted  for  10  l)ar;;e9. 
3, 170  'Acceptc<l  for  9  barges. 
3.  Ite  ' 


2.  SiW 
3,500 


.Vcccpttnl  for  10  barges. 


t 
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Unitrd  Stateb  EKSiNBint  Otvici^ 
Strnphit,  Tfnn.,  Jant  I,  M 
Gkksrai.:  IIiiiTBilio  Iioiior  to  Bobmit  tlie  following  tepurl  of  oncmtionitatlu 
third  district,  improving  the  MiKsiesippi  River,  for  the  yenr  onillug  Maj  31,  18W: 

Thiaaistriot  oxlonds  ft'om  tho  mouth  of  White  River  to  Warrenton.Mi™..a'B* 
twioe  of  220  miloM.  In  iU  improvenieut  work  has  heeii  nu'iurtakon  at  Lake  BoUvM 
Frout,  Asb brook  Neck,  Greeurille,  Lake  Providence  It onch,  |]»lta  Point,  luid  VklO: 
hnrg  Harbor,  aud  levvus  have  been  ooUBtrocted  luid  enlarged  iii  tbe  Lower  Vhoi^ 
llppur  ToHBHK,  and  Middle  Teiinas  Levee  districts. 

Lahi  Boltvar  i^nl. — Tho  object  of  this  improvemetit  has  been  to  atop 

tkn  biiuk,  ivbiiili  vroe  tbrenteDlng  the  destruction  of  a.  Inr^e  levee  across 

Lak«  BolivfiT;  IjlW  linear  fout  of  id  at  tress  was  constructed  iu  Ig83-'S9,  covering 

ftct  of  bank.  , 

Additional  description  of  thi*  work  will  bo  foand  in  tho  Report  of  tb«  Chitf  rf 

BncioBers  fot  1889,  p.  2704.    The  revetment  eonaiatfid  of  a  aubaqueoua  aint  SMfct*' 

ntdu  for  a  distance  of  3, ilOO  feet  from  the  nnper  end,  the  lower  1,100  feet  bolngcirt^ 

erud  by  a  mat  of  a  widtli  of  180  feu t,  reported  aa  being  liui  It  on  a  rapidly  rising  rint^. 

I  upper  biuik  was  graded  to  a  alope  of  1  on  3  and  covered   with  a  brM 

I  loaded  with  atone.    The  following  amounts  of  materia]  w&re  usedtBil|| 


pacaviMrf 
SB  Ihs (MM 
overingtM 


In  November,  1889,  this  work  was  repaired  at  the  Inndiog  by  sinking  a  foot 
255  by  Sa  feet,  aud  revetting  a  space  250  feet  wide  above.  During  the  past  sciki 
2,234  cubic  ynrds  of  stone  have  been  placed  on  the  upper  bank  revotuient  fMHK 
stage  of  about  5  feet  above  extreme  low  water  to  a  twotliirde  stage  at  poinKj 
vhere  the  brush  showed  a  tendency  to  decay.  i 

Soundings  were  taken  over  this  revetment  in  December,  1892,  on  r.injrea  about  Hj 
feet  apart,  and  have  been  compared  with  a  set  taken  in  June,   1889.     Tbose  sotutij 
ings  show  u  general  HI]  over  the  mats  250  fc'et  wide,  while  the  180-foot  mat  has  row 
from  5  to  16  I'cet  at  its  outer  edt;c.     On  a  number  of  rauges  the  mat  appMnW 
have  rotated  about  an  axis  situated  approximately  at  the  low-water  Hurfaoe,(Hi 
liua  assumed  a  steeper  slope,  althougb  on  three  of  the  sections  this  aotioa  ll  HV 
manifest.    To  2  +'M  the  mat  could  be  detected  by  the  leadsman.     Below  this  TuKti 
it  appears  to  have  been  destroyed  a  (tistanco  of  about  400  feet.    An  examinstlol' 
theaeetions  of  1889  shows  that  while  the  onter  edge  of  this  mat  was  iu  wat«iftt 
eO  to  60  feet  deep,  thnlwe^  depths  of  from  90  to  100  teot  obtained.     In  1891, 1 
raneea  from  27  +  1'^  t^o  O-f-75  llie  thalweg  bus  moved  in  closer  to  the  mat. 

This  revetment  has  accomplished  the  purpose  for  which  it  lias  been  cuj 
The  caving  has  ceased  at  the  end  of  the  lake.    To  prevent  the  tendonoy  .. 
miue  observed  aloni;  the  mat  180  feet  wide  it  is  proposed  during  the  coming  asiSi 
to  ooustruct  a  mat  ovv-i  it  of  snfllcient  width  to  ejlend  to  the  line  of  deepest  *»t* 

A»librook  Ne^k.—'lTio  object  of  the  work  at  this  locality  has  been  to  prevent  W 
caving  of  the  bank  which  was  threatening  to  form  a  cut-oS'  across  the  Neck,  irllbi' 
resultant  disturbance  of  the  regimen  of  the  river. 

The  project  adopted  for  this  improvement  in  1890  consisted  of  a  oontiniiona.-^^ 
ment  of  the  upper  side  of  the  Neck  at  its  narrowest  pait  for  a  distan<?e  of  8,000  EM 
the  mats  to  extend  to  the  deepest  water.  Dnring  the  sensou  1S90-91,  2,820  linevftj 
of  tbia  revetment  was  constrncted.  Dne  to  the  high  stage  of  the  river  at  wUdir^ 
vrark  was  douc,  the  subaqnoouH  mat  was  given  a  width  of  300  feet,  with  the  an 
tion  of  the  lower  5<10  feet,  wliich  was  constructed  upon  a,  r.ipidlr  riaing  rivtr,  I 
jfiveu  a  width  of  hut  180  feet.  Tho  bank  was  gradi'd  to  a  slope  of  I  to  3,  luid  von 
with  a  biuab  and  stoue  levelmuit  to  a  two-thuds  HtaKe. 
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ihitraei  of  proposals  for  levee  work  received  in  response  to  advertisement  dated  December 

£0, 1892j  e^c— Contioned. 


^o. 


Name  and  aildrcsaof  bid- 
der. 


85 

3« 
37 
38 
39 
40 
41 


I 


Kdwin  R.  Shelton,  Ifem- 

pbis.  Tenn 

P.  F.  Lamb,  Murapbia, 

Tenn 

Cbaa.E.  SesAions,  Friars 

Point.  Miss 

Hugb  Morgan,  Memphis, 

l^nn 

H.  McTigbe,  Memphis, 

Tenn 

J.  £.  O'Heam,  Wilming- 

ton.N.C 

Jamea  U.  Cary.Memphis, 

Tenn 


Upper  Yaaoo  levee  district. 


S<H>tions  60, 
62,  and  63. 


Cents. 


Sta- 
tion 
l.^iO  to 
1420. 


Sta- 
tion 

1420  to    Sta. 

1493.       tion 
and   :  1630  to 
station  1749. 

1531  to 

1544. 


Cents. 


00 


161 
18 


19i 
1ft  4> 


20 


21} 
21 


Cents. 


18| 


21g 


21 


Cents. 


17 


SU- 

tion 

149.")  to 

1531. 


Lower  St.  Francis    leyee 
district. 


Sta- 
tion 
"0"  to 
1S8. 


Sta- 
tion 
158  to 
317. 


Sta- 
tion 


Sta- 
tion 


317  to, 422  to 


4«H> 


Cents.    Cents.    Cents.  ■■  Cents. 
'  13 


80 
24 /A 


12^0     12J 


12iVo 


17J§ 
19 


20,-a 
22| 


15 

12^ 

16 


12Ali 


475. 


18 


13i'o 


llA 
15 


Cent*. 


21 

18 


NoTB. — Work  in  Lower  St.  Fraucia  levee  district  withdrawn. 

ibstract  of  proposals  for  levee  work  in  Upper  Yazoo  levee  district ^  received  in  response  to 
adrertisement  dated  February  8, 1893,  and  ojyened  February  18,  1893,  by  Capt.  8.  W, 
Roessler,  Corps  of  Engineers. 


^o. 


1 
2 

8 
4 
5 
0 
7 
8 
9 
10 
11 


Kamo  and  address  of  bidder. 


Jeffries  &.  Dameron,  Memphis,  Tenn.. 

Scott  Sc  Ransell,  Mcmpiiis,  Tenn 

Timothy  Sullivan.  Mempliis,  Tenn  . . . 

W.  A.  Shipi>ey,  Memphis.  Tonn 

Kobert  Vance,  Memphis,  Tenn 

Thomas  J.  Bogue,  Bculah,  Miss 

J.  B.  Lewis.  Luna,  Ark 

Harvey  Sc  McGuirc,  Greenville,  Miss. 

Jennings  &.  Co..  Mumpliis,  Tenn 

P.  F.  Lamb,  Memp]ii»«,  Tenn 

T.  C.  Ferguson,  Glendale,  Miss 


From  Seo* 

tion  59 
northward. 


Per  eu.  yd, 

$0.14 

¥ 

M2i% 
.13t% 
.16 
.14* 
.14} 
.14 


*  Accepted. 


Ibstraci  of  proposals  for  levee  work  in  Upper  Yazoo  Levee  District,  received  in  response 
to  public  notice  dated  April  6, 189 J,  and  opened  April  12,  1893,  by  Capt,  S.  W,  Roessler, 
Corps  of  Engineers- 


ra 


1 

2 
3 

4 
6 

e 
7 

8 


Name  and  address  of  bidder. 


From  st*. 

tion  1493  to 

15.31. 


C.  A.  Winter,  Greenville,  Mi«s 

Timothy  Sullivan.  ^Iimiphia.  Tenn. ... 

J.  C.  llodpe,  Menipbif*.  Teiiu 

W.  A.  Shipp<»y.  Meniphiin.  TiMin 

AVilliam  K.  llarv^y,  (Jivenville,  Miss. 

E.  R.  Shelton,  M.(>ini)1iiH.  Tenn 

Kobort  Juhu!4un.  MeinphiH.  Tenn 

Robert  Vance,  MomphiH,  Teun 


Per  eii.  yd. 
♦0. 25^^ 

.29 

.2M 

.28 


*Ac<'.opted. 

NoTK. — Bids  for  this  work  were  opened  January  24,  1893,  but  Conner  &,  Lester, 

rho  wore  the  lowest  bidders,  having  failed  to  enter  into  couttaAt)  l\i<b  ^iaV ^^ 

tdTertJfad. 
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IM  of  clrilian  engineers  emploifrd  on  works  of  improrinff  MieeUnppi  Hirer,  Fini  ani 
Second  di&tnctSf  in  charge  of  Capt.  S,  If.  Jioesslcr,  Corps  of  Engineere,  from  June  i, 
180^,  to  May  31,  JS93. 


Name  and  re.*iidcDce. 


Time  em- 
ployed. 


{ 


"hi.  M.  Keen.  Momphis.  Tcnn . . 

C.  "W.  Stiirtevaut,  ApiiletoD 

City.  Mo. 
Aim.  J-  Nolty,  (Jbattanoo;*a, 

Trnii. 
Fred  Wigstrand,  Memphis, 

Tonii. 
A.  K.  Kilpatrick,  Meniphiti, 

'IViin. 
William  Gcrig,  Columbia,  Mo. 

S.  K.  Mrton*.  Moiiipliifl.  T^nii. . 
C.  H.  Purvi.H.  llch'un.  Ark 


L.  Knprtf  feld,  Moiiipliij^.Ttrnu . ' 
C.  W.  Stewart.  Champaign,     ( 
111.  |{ 

M.fiardncr, MeropLis,  Tenn.; 


A.  I4.   Dabnoy,  Clarksdale, 

Mi.sH. 
F.  A.  Firther,  Mempbifl,  Tt?nu . 

CliarleH    lA^Vataeur,    Mem- 
phis, TvUD. 


Months. 
J  2 

12 

12 


Pay  i»e.r 
muntb. 


Wbcre  employed. 


I 


I 


12 


$200 

150 

150    . 
I 
125  , 

150  ; 


Work  on  wliich  employed. 


Memphis  ... 
Amelia,  Ark 
...do 


[Hillhoasc,  Mi9n. 
SeMionfl,  Misfl . . . 


125 

125  >  Ajnelia,  Ark 


41  n 

I 
jii. 

So. 

93 


125 
150  I 


135  , 
175  i 
15i)  I 
125 

125 

125 ; 

76 


Uillhons^o,  Mins 
lU'lcDa.  Ark  — 

Memphis 


?  Memphis 

AIIIhuus  Landing, 

Ark. 
HcitliH.  Ark  


Amt-lia,  Ark.  ... 
Xew  Madrid,  Mo. 


Hnpeflcld  TV'nd  and  miseella- 

utMiiiH  work. 
KepairH  to  plant  and  riunrey», 

ConHtnictiou,      Plum     Point 
I^a<'h. 

Upper  Yaxoo  Leveo  diatriet. 

Do. 

Snrveys,  gauges,  and  ohierv> 

tiouM. 
T'p|»or  Yazoo  Levvo  disirirt. 
L'ppor    White    River    Levee 

distrirt. 
I>o. 
Plum  I'oint  Reach,  and  nr 

veya. 
Upper  Whit©  Rlveer   Lerw 

dii«trict. 
Lnwcr    White    River    T^r«t 

district. 
Sur\*ey8,  gauges,  and  obaerr*- 

liou'ft. 
Imiiroving  harbor  at  NewMad* 

nd,  Mo. 


Approximate  ralnc  of  plant  ftelongitiff  to  the  United  Statcn  and  used  upon  the  improvement 

of  the  Missisnippi  Rivera  First  and  iSccond  distrivis.     • 


Class  of  property. 


No. 


Approxl    j 
nint«.-  vuliie 
May:n,lo93. 


Clans  of  property. 


Steamer  Minni:tonka 1 

St  4-am«'r  Titaii j  1 

Stramer  Itasni {  1 

Steamer  (iraliam j  1 

Steamer  Abl>ot 1 

Pile-drivers !  12 

l^iiarter  l>oats 13 

iJarces '  84 

Sand  pump !  I 

Hydraulic  graders i  3 

Derrick  boat I  1 


$22,000 

10, 000 

5.  (M»0 

7.0<X) 

2.500 

10.  000 

14.  OU) 

IK).  000 

2.200 

22,  500 

1,300 


'if 

,1 


MachineMhup  boats 

Float  in;:  durk: 

Flat  boats 

Skirts 

St(»rt'li<MiHe  

TooIm,  H)>plianreA,  and  outlit. 

OlHce  furniture 

Surveying  iu.>'trument4) 


No. 


2 
1 
3 
30 
1 


Total. 


Approxi- 
mate valm 
Mav31,lM. 


$&Q00 

4,0i« 

450 

300 

2.W 

KM 

500 

l.MU 

r.!26,a5« 


riKST  AND   SECOND   DISTRICTS. 


Dishursements  made  under  appropriation  for  improring  Mississippi  JRirer,  from  June  If 

1s:K\  to  Mai/  ,?7,  ISU,L 


Contracts  made  with — 


For  what  made. 


Disburso- 
iiU'nts 

undt-r  con- 
tra cl. 


Liabilities 

undi-r 
contract. 


Hunter  A  Froy Bi  usli  and  polos '  $.''»4  427. 05 

Ktl ward  1 1 ily ,  Stom- •    I'.fJ. 'AM. 38 


$700. 00 


TotaL 


lluuh  Mor;;un Levtnwork i  1.'.  9r«0.  57  I, 

DcOarisd:  Armild | do !  14..V\».70  I, 

August im-  McDouell ' Ho ■  l,').  :r_'7.  71  '. 

Patrick  F.  L.imb ' {\o '  -ji.  ui^.  8H  ' 

Harvcv  A  MoGnire dn L';*, 'JlTi.  U)  ;. 

J.  S.  >lr'ri;jliO  vV  Co «!.. 17.  •".'•J..  h7  i 

Hartuott  AO'Hrit'n dn ti.  I»<  x. -j-.j    . 

Janio.s  II.  Cury 4I0 J:'.  L»i'l,l'i)  :. 

C.  F.  DctiariM  A-  Co do 17. 5.'!r..  10 

Scott  &  li  us  soli do 14..')1!J.14    , 


11.96G.00 


i 


$55. 

:w, 

15. 
14. 
15. 
24. 
2l». 
20. 
6. 
20. 
17, 
14. 


127,65 
360.38 
9e».57 
frfio.  70 
327.71 
4G8.8H 
216.10 
6t'iO.K7 
!0j<.2» 
301.99 
3.36. 19 
519.14 


Total ' i:rt0.3G1.47  !    12,006.00 


273,027.47 
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DishurBements  made  otherwise  than  under  contract* 


For  what  expended. 


By  pnblio 
notice  and 
scaled  pro- 


posi 


I  pn 


Matorinl  and  supplies 

8nbsiHteni'« 

SerriceB 

Tcols,  appliances,  and  ontfit 
lUicellaneous 


$15. 298. 80 
24,U44.70 


In  open 
marl 


)pen 
rket. 


Total 


1.290.30 


$60,276.38 
11,533.97 

215.158,30 

13.845.02 

9.  COL  44 


40,  G33. 80 


319, 419. 01 


Llabilitiet. 


$13, 158. 27 

2,491.18 

5, 000. 00 

327. 41 

1, 302. 06 


Total. 


$97. 733. 45 
88.  OO'J.  K5 

220, 158. 30 
15. 463. 6B 
10,060.50 


22.338.92     882,39L73 


Disbureements  under  ajypropriation  for  improving  harbor  at  New  Madrid,  Mo.,  from 

June  1,  1S92,  to  May  31,  1803. 


For  wLat  expended. 


Materia!  nnd  snpplies 

SalMistence 

Services 

Tc»oIh,  appliances,  and  ontilt 
11  iai'ellaneoas 


Total. 


In  open 
uarket. 


$3,706.70 

77.53 

fi,109.33 


65.41 


6,138.97 


First  and  Second  Districts. 

Cabic  yards. 

Agerepate  yardajijo  of  loveej*  on  MiftBissippi  River,  Jane  30,  1892 10, 354, 614 

Adaedbv  Tuited  Stiitos  up  to  Mav  1,  181>3 898,790 

Added  by  others  up  to  May  1,  1893 543,106 

Total 11,796,510 

Lost  by  caving  or  abandonment,  June  30,  1892,  to  May  1, 1893 75, 000 

Aggregat-e  yardage  remaining  May  1,  1893 11, 721, 510 

Appropr\a{ions  for  improving  Mississippi  Biver,  first  and  second  districts. 

May  31,  1892,  balance  available $213,131.11 

Jnly  13, 1892,  amount  appropriated  for  improving  harbor  at 

New  Madrid,  Mo $25,000.00 

July  13,  1892,  amount  appropriated  for  improving  harbor  at 

Memphis,  Tenu 25,000.00 

August  5,  1892,  amount  allotted  by  the  Mississippi  River 

Commission 477,000.00 

December  30,  1892,  amount  received  from  proceeds  of  Gov- 
ernment property 27. 40 

February  13,  1«93,  amount  received  from  proceeds  of  Gov- 
ernment property 135.00 

527, 162. 40 

Total 740,293.51 

December  30,  1892,  dcpo.sitcd  to  credit  of  the  Treasurer  of 

the  United  States,  being  procet'ds  of  Government  property.  27. 40 

February  13,  189:»,  deposited   to  credit  of  the  Treasurer  of 

the  Unit«Mi  States,  bi-ing  proceeds  of  Government  property  .  135. 00 

March  8,  1893,  amounttnuisierred  to  allotment  for  rebuilding 

steamer  Mississippi 25, 000. 00 

May  31,  1893,  amount  e\])ended  from  June  1,  1892,  to  May  31, 

1893,  exclusive  of  liabilities  outstanding  May  31,  1892 559,127.03 

May3i,  1893,  outstanding  liabiliticH 22,3,'W.92 

May  31,  1893,  amount  covered  by  existing  contracts 23,  (HK).  00 

629,628.35 

Balance  available 110,665.16 


f  Amount  thai  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 

-J     1895 1,000,000.00 

I  Submitted  in(om]>liance  with  requirements  of  sections  2  of  river  aad 
[    harbor  uvte  oi'  liUjO  and  1867. 
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Appendix  5. 

REPORT  OF  CAPT.  C.  M'D.  TOWNSEN'P,  CORPS  OF  ENGINEERS,  UPON  0PEBATT0X8  IN 

THIRD  mSTRlCT. 

United  States  Engineer  Offici, 

Memphis  J  Tenn.,  June  1, 189$, 

General:  Ihavotlio  honor  to  Bnhmit  the  following  report  of  operations  iu  the 
third  district,  iLn)»rovii)g  the  Mississippi  River,  for  the  year  ending  May  31,  1893: 

This  district  extends  from  the  mouth  of  White  River  to  Warren  ton,  Miss.,  a  dis- 
tance of  220  miles.  In  its  improvement  work  has  hceii  undertaken  at  Lake  Bolivar 
Front,  Ashhrook  Neck,  Greenville,  Lake  Providence  Reach,  Delta  Point,  and  Tick»- 
hnrg  Hurhor,  and  levees  have  been  constructed  and  enlarged  in  the  Lower  Yazoo, 
ITpper  TtMisas,  and  Middle  Tensas  Levee  districts. 

Lake  Bolivar  Front. — The  object  of  this  improvement  has  been  to  stop  a  cavine  of 
the  bunk,  which  was  threatening  the  destruction  of  a  large  levee  across  the  end  of 
Lake  Bolivar;  4,400  linear  feet  of  mattress  was  constructed  in  1888-*89,  covering  4,290 
feet  of  bank. 

Additional  de8cri])tion  of  this  work  will  be  found  in  the  Report  of  the  Chief  of 
Engiueers  for  18b'9,  p.  2704.  The  revetment  consisted  of  a  subaqueous  mat  250  feet 
wide  for  a  distance  of  3,!KX)  f«^et  from  the  upper  end,  the  lower  1,100  feet  being  cov- 
ered by  a  mat  of  a  width  of  180  f«*et.  reported  as  being  built  on  a  rapidly  rising  river. 

The  upper  bank  was  graded  to  a  slope  of  1  on  3  and  covered  with  a  brnHh 
revetment  loaded  with  stone.  The  following  amounts  of  material  wore  nsed  in  iti 
construction : 


HateriaL 

Total. 

Per 

square  of 
100  feet. 

PW 

ranniDf 
fook 

Bmnh 

cords . . 

0.639 

1.069 

10.154 

12d,  310 

25.026 

51,924 

.41 
.07 

126 

P«tl6B 

do. . . . 

.M 

Sttiiie  .... 

ciibio  vartla.. 

2.38 

Wire 

Duuiids. . 

5.5 
2.4 
6.04 

30.4 

Cable 

do. ... 

5.H 

Irun  rods 

llO-.-. 

lis 

In  Niivember,  1889,  this  work  was  repaired  at  the  landing  by  sinking  a  foot  mit 
255  by  65  feet,  and  revettiji*;  a  space  250  feet  witle  above.  During  the  past  season 
2,231  cubic  yards  of  .stone  have  been  plaeed  on  the  u])per  bank  revetment  from  a 
stage  of  about  5  feet  above  extreme  low  water  to  a  two-thirds  stage  at  points 
wliere  the  brush  showed  a  tendency  to  decay. 

Soundings  w(?re  taken  over  this  revet uient  in  December,  18i»2,  an  ranges  about  100 
feet  apart,  aud  have  been  compared  with  a  set  taken  in  June,  1889.  Those  sound- 
ings show  a  general  till  over  tJie  mats  25n  foet  wide,  while  the  180-foot  mat  has  sunk 
from  5  to  15  feet  at  its  outer  ed^re.  On  a  uuniber  of  ranges  the  mat  appears  to 
have  rotated  about  an  axis  situated  approximately  at  the  low-water  surface,  and 
has  assumed  a  Htee])er  slope,  although  on  three  of  the  sections  this  action  is  not 
manifest.  To  2-|-«^8  the  mat  could  be  detected  by  the  leadHman.  Helow  this  range 
it  a]>pears  to  have  been  destroyed  a  di.stanee  of  about  100  feet.  An  examination  of 
the  sections  of  1881)  shows  that  while  the  outer  edge  of  this  mat  was  in  water  from 
50  to  GO  feet  deeii.  thalweg  dej.ths  of  from  90  to  100  feet  obtained.  In  1892,  on 
ranges  from  27 -f- 10  to  0-|-75  ilie  thalweg  has  moved  iu  closer  to  the  mat. 

'J'his  revetuient  has  aceomplislied  tin;  jjurjx).**!-  l\»r  which  it  has  been  constructed. 
The  caving  has  eea.sed  at  the  end  of  the  lake.  To  prevent  the  tendency  to  nnder- 
mine  observed  along  the  mat  1?<0  i'oet  wiile  it  is  ]uo]»osed  during  the  coiuiug  season 
to  eonstruet  a  mat  over  it  of  suOii^iiMit  wi<ith  to  extend  toth«*liue  of  deepest  water. 

Ashhrook  Srvk. — The  object  of  the  work  at  this  Io(falit3'  has  been  to  prevent  the 
caving  of  the  bank  which  was  thieatenin;;  to  form  a  cut-off  across  the  Neck,  with  its 
resultant  disturbance  of  the  reginuMi  oH  the  river. 

The  i»roJeet  adoi)t(Ml  t'or  this  ini]»rovenient  in  181K)  consisted  of  a  continuous  revet- 
ment of  the  upper  side  of  the  Neck  at  its  narrowest  part  f»»r  a  distance  of  8,000  feet, 
the  mats  to  extend  to  the  deepest  water.  l>nriu;;  the  season  lSlM)-m,  2,820  lineiir  feet 
of  this  revetment  was  const  meted.  Due  to  the  high  stage  of  the  river  at  which  the 
work  was  done,  the  snbarjueous  mat  was  given  a  width  of  liU)  feet,  with  the  excep- 
tion of  the  lower  r>00  feet,  which  was  constructed  upon  a  rapidly  rising  river,  and 
given  a  width  of  but  180  feet.  Tin*  bank  was  «;ratle«l  to  a  slopeof  1  to  3,  and  covered 
with  a  brush  and  stone  revetment  to  a  two- thirds  stage. 
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Tbo  amount  of  material  cxpoudcd  w.os  as  follows: 


Material. 


Bnuh rnrdit . . 

PoIm di» 

Stono cubic  y:inlH.. 

WIrn puniidfl.. 

CiOile do.... 


Per  mn- 
uLii^  f«M)t. 


2.80 
.61 

4.32 
32.6 
20.9 


When  work  was  rcsunu'd  dnriiip  the  Kcasoii  181U-'02,  it  wa.s  foiiud  tLat  tlicinat  180 
feet  "wide  had  hecu  seriously  niHlorinined.  A  mat  3(H)  loot  wido  was  «iink  over  it, 
and  the  revetment  continued  2,r>0<)  feet  helow  the  work  of  18IM).  and  K.^WH)  feet  ahove 
it,  4,4B0  linear  feet  of  revetment  hcin;^  con-^tructed.  The  widths  of  tlie  subaqueous 
matA  varied  froni3(>()  to  2r»0  feet.  The  bank  was  graded  to  a  slope  of  1  on  1.  a  brusli 
and  Btono  revetment  <'on.strueted  to  r>  feet  above  tlie  water  level  at  the  time  the  work 
was  done,  and  the  remainder  of  the  slope  riprapx)ed  with  a  layer  ol  stone  10  inches 
thick  to  a  two- thirds  sta^^e. 

The  following  amounts  of  material  were  used: 


Mutcrijl. 


Total. 


Pit 

Rqiiaro. 


Vv.r  r«n- 
niufii  fiM)t. 


Brush cordrt . . 

Poles ilo I 

8t4>n6 cnhic  vards.. 

ft 

Wire IKxnids . . ' 

Cable do....' 


12.:j«i.5 

2, 1.% 

24, 7<W 

07, 580 
74,087 


i<    t2.« 


.HGl 

.  i:j2 

6i<8 
S9 


5.1 


^.72 
.18 

5.  IM 

10. 52 
14.8 


"ilat. 


t  Upjior  bank. 

Work  was  resume*!  September  ir»,  1892  and  2.010  limar  feet  of  revetment  con- 
Btrncted  during  the  sea^^on,  completing  tin?  project  of  18{H). 

The  subaqueous  mats  were  given  a  width  of  250  fiM-t ;  the  upj»er  bank  was  graded 
to  a  slope  ot  1  on  4  and  coven?<l  with  a  riprap  of  10  in<h«-8  of  stone  to  a  two-thirds 
stage.  The  method  of  construction  was  .similar  to  1  hat  employed  in  former  years, 
"which  has  been  fully  dcscribi'd  in  preceding  annual  rcjiorls.  Detailed  .statements 
of  the  cost  of  the  work,  cpiantities  of  material  used,  and  of  hibor  applied,  will  b» 
fonnd  in  the  appended  reports  of  Mr.  Arthur  llider.  a.s.si.stant  engineer,  in  local 
charge,  and  of  Mr.  Charles  Miller,  8ui»erint.endent  of  coustiiiction. 

The  amounts  of  material  used  were  as  follows: 


Material. 


Rmsh cordrt . . 

I'olen d<» 

Stone cii  hie  yard.s . . 

Wire iiumuU . . 

Cable do 


Total. 


5.2SJ 

1,071 

10,017. 

.'iO.  900 

27, 030 


Per 
Hquaro. 


(i 


.02  I 

.14  1 


7.7, 
4 


Pi-r  rim- 

2.  n25 
.41 

«.  137 
22.  U5 
13.  ti 


The  cost  per  linear  foot  was  $2!».n7.  Sountlings  were  made  over  the  mats  in 
November,  1892.  When  compared  with  a  nvt  taken  during  th»»  construction  of  the 
"work  in  1801,  they  showed  no  evidence  of  the  settlement  of  lln"  revetment  observed 
at  other  localities. 

The  levee  constructed  parallel  to  the  axis  of  the  Neck  in  1S<»1.  to  prevent  the  How 
of 'water  across  it,  was  badly  damaged  by  the  Hood  of  1x92.  During  the  tlood,  how- 
ever, there  accumulated  a  hirge  mass  ()f  <lrift  on  the  u])per  side  of  the  Neck,  which 
appears  to  have  caused  a  cheeking  of  the  current  anil  a  «le]>osition  of  consitlerable 
Baud.  The  levee  has  not  been  re])aired.  but  breaks  in  the  drift  ])ile  have  been  <'losed 
vith  hnisli  and  fallen  trees  for  the  purpose  of  aeeelerating  the  dept>sit  from  the  river. 

Greenville  Harbor.— T\\v,  object  of  tlie  '.mprov«»nieni  at  (ireeuville  has  been  to  i»re- 
vent  the  caving  of  the  bank  at  this  locality,  whieh  was  rapidly  destroying  the  city. 
In  1887,  1888,  and  18X0.  tin;  front  of  tln'  town  wa.s  juotei-led  by  a  system  of  spur 
dikes,  which  prevented  further  eaving  in  their  vicinity.  Their  construction  has 
been  folly  described  in  j»receding  reports,  but  caving  has  e(»ntinued  in  the  ben<l 
above,  which  in  18{.K>,  during  the  tlood,  tianked  the  upper  dikes  and  threatened  the 
destrnctiou  of  the  remainder. 

lu  1891  it  was  determined  to  eonnnence  the  revetment  of  the  bend  above  the  city; 
6,600  feet  of  continuous  revetun-nt  was  constructed  above  the  dykes  of  a  <'liaracter 
similar  to  that  adopted  at  Ashbrook  Neck,  with  the  exce])tiou  that  the  subaqueous 
mat!  were  given  a  uniform  width  of  300  feet. 
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The  amounts  of  umtciidl  uk«.*(1  wcro  ah  follows: 

Matcrlfll. 


ToUI. 


HriiMh oonU . . 

Poles do 

Stniie rul»ic  yards. . 

Wirt' pounds. . 

Cable do 


17.331 
8,151 

40.271 

137. 978 
102, 018 


Pot     I  P^  rnfr 
■qnarc.  j  lag  foot 


.7^1 
.13^1 

\      t3.5l) 


3.U 

en 

9.'.  I 
15.  tf 


Milt. 


4  Upjivr  bauk. 


Diiriiijj  tho  past  soasnii  tlio  revi-tnu'iit  lias  heen  cxteinlod  4,450  linear  feet  np  tlw 
iM'iitl.  Additional  n*]iort  oi'o]H'ratioi)H  will  bo  found  in  the  appended  report  of  the 
siiporintfUtU'iit  of  const riu't ion.  Mr.  Tjiither  Y.  Kerr. 

The  amounts  of  material  expended  were  as  follows: 


I^Iiitcriul. 


Pnisb cords. 

Pi  iks do. . . 

St<iii«» culiio  vards. 

•  * 

"Wire jionnds . 

Cable do... 


11.3«7 
2.008 

26.481 

M.3.'i2 
03,132 


I 


.71 
.13 

*.on 

13.03 
4.28 


'  Per  rnn- 
'nini;  foot. 


2.55 

.33 

6.71 

2*1. « 
UK 


^Mat. 


t  Upper  bauk. 


The  cost  of  the  work  was  $27. ()8  per  linear  foot. 

Soundinps  were  taken  ovt-r  the  rovetnu'nt  «»u  ranjje.s  100  fet*t  apart  in  April,  1883, 
and  have  been  eonipared  with  similar  set.s  taken  iu  January,  lt<D3,  and  during  the 
working  season  of  lSi)l.  The.se  sonndiu;;s  show  a  marked  increase  of  dc]>th  nloDg 
the  outer  ed;;e  of  the  nuit — on  s<»me  ran^je."*,  of  over  10  feet.  The  units  appear  to  have 
adapted  thtMii.'telveH  to  this  scour,  on  sonu*  ramies  by  settling  at  their  outer  edge; 
but  on  others  there  apjiears  tobe:i  HOttleuuMit  th«'  entire,  width  of  the  mat. 

Lakf  !*rovUUn(f  Jieach. — Thisreaoh  extends  from  Carolina  Landin};,  Miitsissippi  (517 
.miles  below  Cairo),  to  Island  IH'.  a  distance  of  !{.">  miles.  A  brief  description  of  the 
operatitius  in  this  reach  from  1«X2  will  be  found  in  my  last  annual  report,  'fhe 
destruction  of  portituiw  of  the  earlier  works  necessitated  the  constnirtion  of  anew 
series  beginning  at  Louisiana  !b*nd,  the  head  of  the  reach.  This  project  was  I>e}|^ 
in  18^0,  <lurin^  which  season  «j.()2l  feet  of  bank  revetnuMit  was  constructed  at  the 
head  of  the  bend.  1  )uring  the  season  181U-*U2  this  revetment  was  extended  a  distance 
<»f5,WX>feet. 

During  the  present  fji^cal  year  the  revetment  has  been  further  extcndett  5,8S.5  linear 
feet.  The  revetment  is  of  a  character  similar  to  that  constructed  at  Ashbrook  Neck 
and  Greenville.    The  amounts  of  material  ex]icndcd  were  as  follows: 


Miitt-ri.il. 


Total. 


Per 
sqaare. 


Per 

rnunin^ 
foot. 


Knmh <(»rds . . ; 

Pok'H ilo.  ..i 

Stimo iiibir  vjirdrt..' 

Win' jwhiihIs..! 

Cable do..... 


2.  (122 

:j7.  9.''.2 

117.700 
03.110 


.^8  I 
.17  f 


i* 


*.«3  '^ 

J3.5S ;  J 
5.61 ; 

3.63 


2.6S 
.41 

6.9 

20.11 
10.(3 


On  ii::it. 


H)u  bank. 


The  cr»st  of  the  work  was  4=27. Hi  per  linear   foot. 

A  detaih'tl  deseription  will  be  fountl  iu  the  act-ompanyiug  report  of  the  snpcrin- 
tendent  of  iM)nst ruction,  Mr.  (Jeorge  C.  i'homaH. 

Soundings  have  bet-u  taken  dvw  this  revetm. 'ut  similar  to  those  taken  at  Green- 
ville and  .\shbrt>ok  Neck,  but  conjparison  can  not  In-  satisfactorily  made  with  those 
taken  iu  iSiH.  as  the  earlier  soundings  wer«*  matle  b«'forc  tlie  mat  was  sunk  and 
extensive  caving  was  note<l  between  the  tiuu'  of  taking  the  sjiundiugs  and  sinking 
the  units;  but  at  the  mouth  of  OM  Kivcr  a  tendem-y  to  scour  at  the  out^T  edge  of 
the  mat  is  also  mded. 

In  compliance  with  a  rcsoluti«»n  of  the  Missi.ssijipi  IJiver  Commission  I  append  a 
report  upim  a  eomparison  of  the  low-water  soundings  tak«'n  through  Lake  Pro vi-- 
deuce  Ueach  Hince  1882. 

Vickshurg  Uurbor  ami  Delta  Point,— The  work.s  for  the  imj)ru\ement  of  Vick«bnrg 
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Harbor  coTiHiBt,  fii*Ht,  of  the  rovetinoiit  of  Delta  Point  to  prtivcnt  its  fiirtlHT  recession ; 
Beooiitl,  of  the  btiHiu  (1riMl<;rd  in  front  of  the  city,  and  a  drcdt^ed  eaual  connecting  it 
with  the  river  nt  Kleinston. 

Between  the  years  1^78  and  IS84, 10,700  feet  of  bank  were  rev«^ttcd  at  Delta  Point. 
From  the  recordfl  of  the  office  I  tind  that  in  18>>2  and  18^3  the  width  jurivon  to  the 
Bub  afpieons  mat  was  144  feot;  the  bank  Avas  graded  to  a  slope  of  1  on  2^,  and 
covered  with  a  bruHh  revetment. 

The  following  amounts  of  material  were  used: 

Per 
miming 

f«H>t. 

BriiKli conls . .  .41  .  G 

r«:c» 1.1ft  1.C0 

HloDu c«l»ic'  y.nnl8. .  .41  .6 

AViro IKtiiiida . .  1. 18  L  70 

No  rei»aii*8  have  been  made  to  the  work  for  a  number  of  years.  A  survey  was  made 
in  November,  1892,  and  has  b«'en  comjiared  with  soundings  taken  in  1884  and  1888. 

At  the  upper  end  of  the  revetment  the  same  scour  is  t»bserved  at  the  outer  edge  of 
the  mat  that  was  notnl  at  Lake  Bolivar,  (ireenville,  and  Louisiana  Bend.  Thalweg 
depths  have  iucreast^jil  over  50  feet  on  some  sections,  nnd  tlie  mat  iu)s  assumed  annich 
steeper  slope.  At  the  lower  end  of  the  work  then*  has  b<ien  a  heavy  deposit.  The 
upper  bank  revetment,  where  not  covered  with  sand,  appears  to  have  rotted  out. 

Upon  completion  of  the  work  at  Ashbro<»k  Neck,  tne  force  was  transferred  to 
I>4*lta  Point  for  the  purpose  of  constructing  a  mat  to  cover  the  portion  of  revetment 
■where  settlement  had  Ix-eu  (ibserved.  A  mat  .'JOO  by  685  feet  was  built,  but  in  sink- 
ing was  torn  from  its  fastenings  and  floated  to  the  bar  at  the  lower  end  of  the  point. 
It  was  then  cut  in  two  and  towed  to  the  incline  of  the  Vicksburg,  Shroveport  and 
Pacific  Kailway,  where  it  was  sunk,  it  bfing  impossible  to  tow  it  further  up  the 
river  with  the  towing  plant  available. 

It  is  proposed  to  make  the  repairs  to  this  work  during  the  next  fiscal  year. 

The  work  of  dredging  the  canal  and  basin  in  front  of  Vickrt])urg  was  begun  in 
1887.  In  the  project  then  ado])ted  it  was  jiroposed  to  inclose  the  canal  and  basin  by 
a  dam  construct-cd  across  ('t'utennial  Laki*  from  tlie  city  to  DeSoto  Island,  and  along 
the  island  parallel  to  the  canal,  for  the  purpose  of  limiting  the  tlow  of  water  into  the 
1>asin  during  floods  and  thus  reducing  the  annual  deposit  of  sediment. 

llie  dam  has  been  constructed  <»f  material  dredged  from  the  canal  and  basin,  and 
has  an  elevation  of  from  125  feet  to  35  feet  above  the  zero  of  the  Vicksburg  gauge. 

At  the  time  of  submitting  tlie  last  annual  report  dreilging  was  in  ]»rogress  un<ler  a 
contract  with  the  Alabama  Dredging  and  .Jetty  Company,  which  was  completed  July 
31y  1892.    The  following  amounts  of  material  have  been  dredged  to  that  date,  measured 

in  Bcows : 

Cidiie  y.'inls. 

1«88 324.941 

IhW 4ft'»,573 

IMl :n],204 

1892 294.447 

Total 1,410, 1C5 

The  river  and  harbor  act  a]»])rove<l  .Tuly  13,  1>5!»2.  a]»propriates  ^sO.lXH)  for  continu- 
ing the  improvement  of  X'ieksburg  Harbor,  and  also  contains  the  following  proviso: 
"Improving  mouth  of  the  Yazoo  Kiver  (Miss.)  in  acconlanee  with  the  plan  of  (-aiJt. 
J.  H.  Willard,  (.'<u-ps  of  Kngineeis,  IJ.  S.  Anuy.  dated  February  4,  1S92,  contained  in 
House  Ex.  Doc.  No.  ll?5.  Fifty-second  Congress,  tirst  ses'^itui  -  •  *  $75,iK>().'' 
This  plan  contem]dates  closing  the  existiuir  mouth  of  the  Yazoo  Kiver  and  diverting 
the  river  through  Centennial  Lake  by  the  city,  and  will  necessitate  the  renuival  of 
thedammuler  constriHtion.  It  was  therefore  rec<ininiended  anda])pr(»ved  that  further 
work  on  this  dam  be  suspended,  and  that  the  material  dredged  be  de])osited  at 
sneh  localities  a«  would  best  conform  to  the  project  for  the  tliverhion  of  the  Yaz<.>o 
Kiver  adopted  by  Coni:re«is. 

A  contract  was  entered  into  with  the  Ivittenhouse-Moore  Dredging  ^'om]»any  to 
dredge  the  canal  and  basin  at  liJ  <'ents  ]>er  »ubic  yard  measured  in  scow,  and  dredg- 
ing w:is  resumed  .lamiary  30, 1S!»3.  On  May  31,  isit3,  there  had  been  excavated 244,(U2 
cnbic  yanls.  the  cut  being  made  to  zero  on  the  \'icksbnrg  gauge. 

Careful  surveys  have  lieeii  made  of  the  cinal,  in  May,  1S}*3,  antl  characteristic  sec- 
tions are  «»ubmitte<l  herewith.  A  large  till  is  noted  since  August,  1892,  estimated  at 
1^,0CX)  cubic  yards  measnre<l  in  situ,  or  about  MS.(K)i»  cubic  yards  measured  in  scows. 
Baring  the  preceding  ll«M)d  the  deposit  was  estimated  at  15(K<K)()  cubic  yards.  The 
total  till  since  dredging  was  begun  has  been  about  400,UU0  cubic  yurda^  IIlq  ^gceo^tAsr 
jpMrt  of  which  had  takvu  place  in  tlio  canal. 
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Of  the  uiiitorial  (IrtMlgcd  this  Hcabon  in  the  canal,  over  one-half  La«  bcfn  a  deposH 
niuce  last  year*B  Hood.  The  removal  of  such  a  deposit  requires  tho  niaintenauce  nf  t 
dredge  in  the  channel  at  the  time  it  Ih  needed  for  navi^atirm.  Uutil  the  inflow  troiu 
tho  MifisiHsippi  is  restricted  either  hy  the  construction  of  a  dam  or  the  diversiim  of 
the  Ynzoo  River,  tho  results  attained*  by  dredging  in  Vicksbarg  llxirbor  are  not  cod> 
sidered  commensurate  with  the  cost. 

Upon  the  completion  of  existing  contract,  it  is  recommended  that  further  dredgins 
at  this  locnlity  ue  deferred  until  the  completion  of  the  i>roject  for  the  diversion  ui 
the  Yazoo  River. 

Further  details  of  the  work  will  be  found  in  the  appended  report  of  ABsistant  En- 
gineer H.  St.  L.  Coppee,  iu  local  charfje. 

LevveM,  Loircr  Tasoo  district. — ^Thin  district  is  situated  on  the  east  bank  of  the  river, 
and  extends  from  the  lino  between  Bolivar  and  Coahoma  counties  (Mississippi)  to 
K.igle  Lake,  a  distance  by  river  of  215  miles.  The  length  of  tho  leveo  Hue  is  abont 
19<)  miles.    It  is  locally  known  as  tlie  Lower  Mississippi  levee  district. 

Tlio  levee  secticm  of  1882  had  a  crown  of  from  4  to  t>  feet  wide,  slopes  of  from  one 
on  two  and  one-half  to  one  on  three,  and  a  narrow  bcrm  on  the  river  side.  The 
standard  section  at  present  adopted  by  the  local  authorities  has  a  width  of  crown  of 
8  feet  and  slopes  of  at  least  1  on  3;  the  width  of  berm  has  been  incroiised  to  90  feet, 
and  tlie  levees  are  generally  backed  by  a  banquette  8  feet  from  the  crown  of  tlie 
levee,  from  20  to  40  feet  wide,  with  a  slope  of  from  1  on  3  to  1  on  5.  Below  the 
nioutli  of  White  River  they  have  been  generally  raised  to  an  elevation  1  fiiot  above 
the  estimated  height  which  the  flood  of  1890  would  have  attained  if  there  had  been 
no  crevasses  in  the  third  district.  1  am  indebted  to  Maj.  William  Starling,  chief 
engineer  of  the  Lower  Mississip])!  levee  district,  for  the  following  statement  of  tfae 
yanlage  in  levees  in  1882.  of  levees  raved  away  or  abandoned  since  that  time,  and  of 
subsequent  work  by  local  authorities  up  to  January  1,  1893: 

Cabic  yards. 
Yardage  in  place  in  1882,  after  the  flood  and  before  repair  or  rebuilding..  6, 278, 728 
Abandoned  in  1882 310,002 

Leaving  available  in  1882 5,968,?26 

Work  done  by  levee  board  July  1882-Jauuary  1893 10, 892, 685 

Tot.il ir>,8fil,41l 

Abandoned  since  1882 2,879,^i9 


Levee-board  work  in  place  January  1893 18, 982, 133 

TT.  S.  Government  work  to  June  30.  1892,  less  Ashbrook  Neck 2, 595. 774 

U.  h>.  Government  work  during  tis«.'al  year  1892-'93 793, 365 

total 17,371,291 

During  the  year  1892  the  local  authorities  erected  1,.")00,429  cubic  yards.  The  re- 
sult of  this  work  has  been  to  increase  tlie  height  of  levees  iu  general  5  feet  above 
that  which  obtained  in  1882,  while  the  area  of  cross-section  to  the  height  of  that 
year's  flood  has  been  frequently  increiised  threefold. 

Tlie  allotment  of  .$200.(XX)  for  this  subdistriet  during  the  fiscal  year  ending  June 
30,  1WI3,  has  been  expended  in  enlarging  the  levee  from  Hughes  to  Eutaw  (L  403  to 
433),  Station  2,380  to  Station  3.400  of  the  local  levee  line.  The  standard  section  of 
the  Lower  MissisKi]>pi  levee  board  was  adopted  for  this  work,  so  as  to  bring  the 
levee  line  to  standard  height  below  the  mouth  of  White  Kivor. 

Exterior  slcjpes  of  1  on  3  were  in  general  adopted,  but  when*  the  material  of  which 
the  levee  was  <'om])os<'d  was  sandy  and  exposed  to  wave-wash  the  slope  was  increased 
to  I  on  4.     An  abstract  of  the  varir»us  contracts  is  appended. 

Under  the  allotment  of  $150,000  for  the  tiscal  year  ending  June  30,  1894,  contracts'* 
have  been  awarded  for  enlarging  the  levee  as  follows: 


Stations. 


From— 


0 

4(»7 

U(H) 
IWH) 

I  :;:}<) 
LeotH 


To— 


j-tinlagr 


yard. 


—  I. 


200 

SI  18 

IKK) 

101)0 

120rt 

141'3 
(L510;  i 


Cubic  yardt 

ll^^l^M^  ' 

r.:i.r)(n>  I 

74.:iuo  I 

7(t,  (HH)  I 

12»<.0i'0  I 

Gl.OnO  I 

4:^.01)0  i 

05,000 


Cents. 
19 

19 

18 

Ifig 

17i 

14^" 


Kame  of  cou tractor. 


Od 


StarliiiLj  ifc  Smith  Co. 
W.  L.  Wit  hoi. H  Jt  Co. 
W.  L.  Wiih.rs  A:  Co. 
TiiiKithy  Sullivan. 
SturliiiiT  jV:  Smith  Co. 
A  mold.  DrClaris  &.  Co. 
W.  L.  Wiilurs  i,  Co. 
Merritt  Williuuin. 
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These  BtAtionn  are  located  between  the  Itolivar-Conbonia  county  line  (L  .%5)  and 
Booedale  (L  397).  llie  ntandard  hei>;ht  adopted  fur  tliese  levcca  in  the  same  as  that 
for  Governmeut  levees  in  the  Upper  Tensas  district*  thrco  feet  above  the  highest 
known  water. 

While  the  levee  lino  through  this  subdistrict  is  considered  the  strongest  of  any 
in  the  third  district^  it  has  the  defect  of  being  located  at  numerous  localities  close 
to  caving  banks. 

The  standard  height  adopted  by  local  authorities  is  also  less  than  that  to  which 
the  new  levees  on  the  opposite  bank  of  the  river  are  being  constructed. 

A  profile  of  the  levee  line  giving  the  flood  heights  of  1882,  ]8iK),  and  1S{)2  accompa- 
nies this  report,  based  upon  a  survey  of  1888  by  the  Lower  Mississippi  levee  board, 
with  enlari^meuts  since  that  date  plotted  to  net  gra<le. 

Lereetf  Ipper  TensaB  district. — This  district  is  situated  on  the  right  bank  of  the 
river  and  extends  from  the  Arkansas  Kiver  to  the  J^ouisiana-Arkansas  state  line.  It 
is  divided  into  three  local  levee  districts,  viz:  The  lied  Fork  levee  district,  which 
extends  from  the  Desha-Lincoln  county  lino  on  the  Arkansas  River  to  the  niouth  of 
Cypress  Creek;  the  Desha  Levee  district  from  the  niouth  of  Cyitress  Creek  to  the 
IJesha-Chicot  county  liue^  and  the  Chicot  Levee  district,  which  contains  Chicot 
Connty. 

From  the  president  of  the  Red  Fork  levee  district  I  have  the  following  statement 
of  the  condition  of  its  levee  line:  Length  of  the  line  in  1882,  30  miles,  containing 
about  1,5(X),000  cubic  yards.  Since  that  time  there  has  been  destroyed  by  caving 
banks  and  crevasses  about  500,000  cubic  yards,  of  which  12<),000  cubic  yards  have 
been  replaced.  January  1,  1893,  the  length  of  levee  line  intact  was  18  miles.  No 
work  has  been  done  in  thirt  subdistrict  by  the  General  Government.  Its  levees  are 
separated  from  the  levees  along  the  Mississippi  River  by  Cypress  Creek,  but  it  covers 
the  head  of  the  levee  system,  and  a  crevasse  in  its  levees  floods  the  Tensas  Basin  by 
flanking  the  firont  line. 

The  levee  line  pro])er  begins  at  Amos  Bayou,  about  17  miles  north  of  Arkansas 
City,  extends  along  Cypress  Creek  to  Lucca  Landing,  on  the  Mi8si8sii)pi,  and  thence 
to  the  Louisiana  state  line,  a  distance  of  84.8  miles.  In  1882  there  were  numerous 
breaks.  Such  levees  as  remained  after  the  flood  had,  in  general,  a  width  of  crown  of 
4  feet,  and  slopes  of  from  1  on  2  to  1  on  3.  They  were  of  defective  construction, 
containing  stumps,  logs,  and  growing  trees,  and  appear  to  have  been  constructed 
in  accordance  with  the  whims  of  the  planters  along  whose  fronts  they  were  located. 

I  am  unable  to  give  an  accurate  statement  of  the  yardage  in  the  levees,  as  the 
local  boards  have  kept  no  record  of  the  work  they  have  done,  with  the  exception 
of  the  amounts  tlioy  have  expended.  A  large  part  of  this  expenditure  has  been  for 
the  high-water  protection  of  the  levees,  and  has  added  little  to  the  yardage  in  the 
line.  A  careful  survey  of  the  levee  line  was,  however,  completed  in  1888,  by  the 
Genera]  Govemuient.  *  Based  on  that  survey,  and  assuming  that  the  yardage  erected 
by  the  local  boards  and  the  State  of  Louisiana  between  1882  and  1888  was  equal  to 
the  amount  in  the  levees  which  were  abandoned  between  tliose  dates,  I  deduce  the 
following  approximate  Statement  of  Yardage : 

Cable  yards. 

In  levees  in  1882 1,788,301 

Built  by  the  U.  S.  Goveniment  to  June  30,  1892 3,0?»8,tJ0G 

Built  by  the  Tensas  Basin  levee  board  189i-'y2 176, 073 

Bnilt  by  Desha  levee  board  1891-92 27,941 

Built  by  Chicot  levee  board  (est  imat^l) 100,000 

5, 190, 924 
Lesfllevee  abandoned  1888-'93 642,000 

Total  yardage  in  levees  in  1892  • 4,548,924 

Levees  built  by  l'.  S.  (Government  during  fisral  year  ending  June  'M),  1893.  1, 202,  ?<h4 
Levees  built  by  Tensas  Levee  Board,  1S93 41.1HT 

Total 5,7in?.9np 

LeM  levees  abandoned  in  189.S 150.000 

Total  yardage  in  levees  1S93 5,642,995 

*0f  this  amount  42:{,r>55  cubic  yaids  have  been  erected  by  thu  Tcubos  Lovcelioord 
of  Louisiana  since  1882. 
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The  lovecs  constrnctf^d  by  the  United  States  prior  to  1890  had,  generAlly,  a  widtli 
ot'cruwu  of  f}  t'vet,  and  »lu]>i*M  of  1  on  3.  iSinoe  tliat  date  thoy  ^ave  been  given  a  width 
of  crown  of  S  feet,  8]op<>8  of  1  on  3 ;  through  slonglis  or  bayous  backed  by  a  banquetl« 
frt)ni  8  to  10  fwjt  from  the  top  of  tho  Icvec,  and  of  widths  of  from  20  to  40  feet;  the 
established  ^radw  is3  favt  above  the  hij^hent  known  water. 

I  Kubniit  with  tliis  report  a  typical  section  of  a  levee  of  1882  enlarg«rd  to  theaec' 
tions  of  1><8?S  and  181)2.  There  is  altto  shown  on  the  same  sketch  the  levee  of  1883 
top])ed  durin*;  doods,  a  form  of  levee  not  infroqnently  found  in  this  subdistrict. 

The  allotnitiit  of  $310.0<K)  for  the  tiscal  year  181)2-93  for  the  Upper  Teuaan  <llatriGt 
has  been  expended  in  eh^sin;;  the  erevas^es  that  occurred  during  tlie  flood  of  1892, 
and  in  enlarging  the  weak  portions  of  the  levee  line  at  the  following  localities: 


Locality. 


Middle  Plare 

Panther  F«in  st 

Do 

Pastoria 

Luna I  New  loop 

Uliper  Lr^Iand prnlar^cineut 


Character  of  work. 


Loop  enlargement. 

Cri'vasse 

Eularfi^enif  nt 

do 


Lower  Lclaud |  Crevasse 

Lakeport ; <lo 


K...409 
R...485 
K       496 

Do !  Knlarjrement '  U.!!496 

Brooks  :MilI I  Crcvassy '  K...506 


DiKtanco 

fniin 

Cairo. 


K...430 
It... 45] 
R...451 
R . . .406 
R...468 


Total 


Yardiifitt. 


75,334.1 
172,43&.l 
&*«,  008.1 

28L1(I&S 
837,229.: 

10.W«2.3 

6.911.5 

85.493.7 

64.895l7 


l,2Qe.d84 


Under  the  allotment  of  *300,000  for  the  fiscal  year  ending  June  30,  1894,  the  fol- 


lowing contracts  have  been  awarded: 


Levee. 


Opossum  Fork  t<i  Lueca  I 

P>elleviow ' 

I^pi>cr  I\)Htoria i 

DulMncys  Loop I 

Leiand 

YaiU'luiM) 

Lakrport : 

First  section 

Second  8i-fti«»n 

Below  Lake]H>rt | 

Adams  Front 

Flort-nce  Fnmt { 

Kcijrfrs  Front :  i 

First  sort  ion 

Si'«'ond  Hrrti(»n i 

Third  i-i'ctiitn 


Stal 

tion. 

From— 

To- 

371 

414 

•Jj 

127 

127 

\m 

6-J4 

6l«0 

6!»0 

7SM) 

8:rJ 

802 

l.LMG 

1.202 

l.Ln»2 

1,308 

40 

H»5 

I(i.'> 

210 

21 U 

:juC 

50  *ttati 

(»ni  . . . 

IdiftiUi 

ms 

2:{.'>lati 

L>n8 

Distance 

from 

Cairo. 

-  »  .     —     .       — 

AfiUs. 
K....427 
U....4«:> 
R.  ...40C 
Ii....48;'> 
K....4^« 
lt....4iJ7 


I 


R. 
R. 
R. 
R. 
R. 

R. 
11. 
R. 


p:.-4ti  mated 
yardji^e. 


\Ciibicuardx. 


Price 

per  cubic 

yard. 


..494 

. .  .4?»r) 

,..4J«7 

, . .408 

.  .500 

...5or, 

.  .r.n.") 
..505 


I 


fiO.lKH)  ; 

5:1,  IKK) 

55.0(M»  j 

7i».tK)0  I 

120.  (KK)  I 

60,000  I 

I 

56.  WO  j 

71»,0(H)  ' 

IIO.IKHJ  ' 

102.1*00  ' 

87,:>ou  ; 

67.000  I 

G4.()00  , 

7«,  IHiQ  1 


Crutt. 
21 

IS.  5 
20 

15.  04 
18.94 
27 

12 

15  . 
17.98 
14.40 
14.40 

12 

i:;.K8 

1:5.00 


I 


Contractor. 


Starling^  Smith  Co. 
Arnold,  Deioiris  &  Go. 
Tlie  Whitchill  Co. 
Krnest  Ilvner. 

Do. 
McLaughlin  Brotbort. 

J.  S.  Peak. 
J.  R.  l^wifl. 
Krnest  Uvner. 
Kilpatrick  <k  Storer. 
Do. 

J.  S.  Peak. 
TimotlivSallivaii. 
Do. 


Tn  anticipation  of  a  ll«»od  in  1S<»:J  about  $1(.h).(H)0  was  hft  available.  With  this  fnnd 
it  is  oxpe<U'd  that  tin-  <'revassr.s  that  have  uccurrrd  (his  season  can  ho  floaed,  and  the 
onlar«jjcnient  of  the  h.».vee  line  hr  niailc  routiimous  froin  Opossum  Fork  to  Brooks  Mill, 
with  the  oxrci^tion  of  the  railroad  cnibaukincut  at  Arkansas  City,  a  flection  of 
Icveo  from  the  cutl  i>f  tlie  cnlari;i*nicut  of  I'anlhcr  Torcst  to  Linwood,  which  it  is 
exported  will  hav«'  to  be  abaudourd  within  tin*  in^xt  thn-o  years  due  to  caving 
banks,  and  between  Sunn.vside  and  Lakeporl.  wlnn-  the  tlesired  riijlit  of  way  cannot 
be  obtained.  At  Luna  Landin;^  iK  I'JT)  and  Kuniec  (IJ  11:.*^  however,  the  levee  will 
only  be  enlar«;«'d  to  the  sectioji  of  l><>iS.  Tin-  eniariiriMucnt  of  the,  Fulton  Lake  Leveo 
Ih  under  const ruj'tion  by  tlic  Tensas  levee  bounl  of  Lonisiona. 

Lt'vevH,  AJiddlv  Tfnnan  ifhtrict. — Tlie  .Middh' Tensas  l.ivee  District  extends  from  the 
Louisinna-.'Vrkan.^sas  .State  line  to  Hedford.  o])]K)site  Warrt'iiton.  and  forniH  a  portion 
of  the  Fifth  Louisiana  Levee  District.  TIk*  IiMJi^th  of  tl.e  liin- i.sNT.iJ.^  niiletj.  Thnm^ii 
the  cuurtc&y  of  Mr.  11. 13.  Kichaid^ou,  chief  Stale  on^inocr  of  Louisiana,  1  am  enabled 
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"(o  mbniit  the  following  rcsnmi^  of  the  leveed  in  the  Middle  TeiisaB  District  from  Febra- 
ary  1,  1882,  to  Februury  21),  18H3: 


Condition  of  levee  lino  F«>1)riiar.vl,  1882 :.     88.67 

Crevmiise  o])euiogH  ia  1882 *. '     9.81 


MilcB.  I  Cubic  yards. 


RemaSned  ntftudiim  after  flood  of  1882 78. 80 

J.«eTee»  conntructcd  bv  St'^iteand  IrN-al  authnriticA  Hince  flood  f»t  1.S82 1 

KaihMl  Mid  eii1ar>;(*d  h\  Stitv  and  hical  uutlioritiea ' 

Built  by  Uiiit<Ml  State*  to  J  uue  ."UJ,  1802 ; 

BuUi  by  Uuite<l  States  dariug  lidcal  year  ending  June  30, 1893 


Total !  J57.ai 

line  abandoned  since  1882 1    G9.70 


Exinting  levet*  lino 87.33 


3,631,400 
450.400 


3.  I8I,(KK) 
3. 72:<,  500 
2,  :Kir..  053 
1,9)U.558 
4GO,2LO 


11,694.327 
4. 4U7. 400 


7,280.927 


During  the  lawt  fiscal  y(%ir  the  Fifth  Louifllana  Levee  District  has  erected  257,627 
cnbic  yards,  which  haa  heon  principally  expended  in  enlarging  the  Louisiana  Bend 
Levee*(K.  522)  and  the  levee  in  front  ot  Luke  Providence  (K.  542). 

The  allotment  of  $t  10.000  for  this  subdistrict  has  been  expended  in  the  construc- 
tion of  a  levee  from  Mil  likens  Hcnd  to  Cabin  Teele  (K.  581  to  R.  584),  to  replace  a 
levee  Tvhich  is  rapidly  caving  into  the  river,  iruder  the  allotment  of  $100,000  for 
the  fiscal  year  ending  June  30,  18Ui,  the  folb»wing  contracts  have  been  made  for  the 
construction  of  a  levee  at  Villa  Vista  (U.  571)  to  re]dace  a  levee  which  it  is  expected 
will  bo  breached  by  caving  banks  before  the  next  Hood. 


[Cubic  yarfit 

Tint  aection 12:>.iH>o 

Second  8e«:tion ,       rJJJ.OtX) 

Third  section 120,  (KH) 


Cuntrnctor. 


Ccntit. 

14. 93     Manoah  V.  Henry. 
18.45  ,  John  Scott  &  Son. 
17  W.  L.  WitherH  &  Co. 


The  levees  recently  con.stnicted  by  the  General  Government  have  a  width  of 
crown  of  8  feet,  slopes  of  I  on  3.  Their  grade  is  8  feet  above  tlie  Hood  of  18iK>. 
llieir  height  is  not  as  great  as  is  desirable,  and  the  higher  levees  should  bo 
backed  by  a  baiu|uet to,  but  the  levee  line  hsis  been  located  too  close  to  the  river 
banks,  and  the  funds  allotted  by  the  General  Government  are  entirely-  inadequate 
to  rejdace  the  levees  which  1  anticipate  will  cave  into  the  river  in  the  next  three 
years. 

Tkefioods  of1S02and  ISO^.—kX  the  date,  of  my  last  annual  report  the  1b)(>d  of  1892 
"was  at  its  maximunt.  This  flood  attained  a  hr-ight  in  the  third  tlistri«t  only  exceeded 
by  that  of  lsi»3.  In  the  Ibllowing  tabic  arc  given  the  niaxinnim  licightt*  at  the  gauge 
stations  of  tbc  third  district  during  the  Hoods  of  1N<2,  ISJH).  181H,  and  1SJ»2,  together 
"with  those  at  Helena  and  Cairo,  and  at  IJttle  Ii<»ck  and  Clarendon,  Ark.,  while  tho 
crest  of  tbe  Hood  was  jKissing  the  mouth  of  White  Kiver; 


St:itinn. 


1882. 


White  River -. \  48.40 

ArkaiiHHN  Cit v 47 

Gretnvillo 41. 08 

Lake  i'rov  idenc j  38. 32 

Vicksburg 4s.  7.'» 

C'4i  ipo ;■) I  87 

Helena ;  47.2 

Little  llork '  2:k7 

Clareuilun 


IS'.K). 


I 


li?91.       1892. 


Feet. 

50.4 
49.5 
43. 45 
41 
49 
4K.ft 
47.7 
2:'..  0 
:iG.  0 


Feet. 

47.7 

48.2 

43. 23 

41.1 

48.1 

40.2 

44.7 

17.7 

29 


Feet. 
49.3 
49.9 
44.45 
41.9 
4S.4 
48,3 
4.-..  7 
28.2 
32. 0 


The  eflect  of  leveeing  the  Tensas  Hasin  in  raising  the  tlood  heights  is  clearly 
exhibited  in  tliis  table,  for  while  tlnj  Hood  of  ISIH'  was  !..'»  feet  below  that  of  1SJS2  at 
Helena,  it  exceeds  it  at  tho  mouth  of  White  Kiver  by  uiue-teuths  of  a  foot^  at 
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Arkansas  City  by  2.9  feet,  at  Grconvillo  by  2.8  foot.  »d<1  at  Lake  Pr«vi«leiice  by  3J 
feet. 

'J'b»  toIl(»\ving  aro  tbe  maxinnim  discbuT^osof  tbo  river  and  the  e«iiDiat«d  llowpstt 
the  latitude  uf  Lake  rrovidence  for  tbe  correspdudiug  yeura: 

[In  «-iibii-  IVc-t  per  i»eron<l.J 


1882. 


ISOO. 


18111. 


McaitinHil  dirtchiir^i' 1.  (I57. 000 

Eht  iiuat«<l  llu  w 'J,  IKX),  IHiO 


l,2«H.OOO  '     1.1846,000  , 
1, 720,  OoU  I     1,  *i.n),  000 


1891 


1.433.<»t 
1.7CC>.<M 


An  iiicrease  in  tbe  niaximuni  rivor  discharge  sine**  1S82  of  at  least  376,000  cubic 
feet  Ih  uoteil,  abont  .'C*  ]ier  cent. 

During  tbe  flood  six  rn-vassi-s  oeeurred,  which  wore  confined  to  thi*  Upper  Tensai 
Lev«*e  l)i«tnet.  Tbe  levtM-s  of  Mis>i.vsi|.]ii  and  l^oniMian.'iin  tbe  third  distriet  auf«'c*»s- 
fully  witbstood  tbe  strain  l.»rongIit  np(»n  tb«*ni.  Tlic  following  table  gives  tbewidtb, 
location,  and  maxinnim  measured  iliscbarges  of  tbe  various  erevasses: 


Railrond  «-inl>:inkiiient  at  Arkjinsa.s  City. 

Pniitlier  Kon-st .'. . 

I'plMT  I  einml  

J.owiT  I.t'laini 

J.nkc]i(irt 

IJriM.kH  Mill 


LocAtiou.   I     Dat^. 


!  H.iziniim 

I   Width.  ■  diArharjrfr 


R....4.'59  .7  lino  2..: 
F<....4:.l  M.i\13..' 
It  ...47U  Jnne22.> 
K..   .4S4  I  Mavl'5..' 

K....4i.»«  ....: 

K....500  I  Mav9... 


Feet. 
2.270 
2.  :i27 
420 
4:f5 
20fi 
715 


Cubirftit 
94.301 

u.:m 

15.7V!) 
«,40i 


I 


Tbe  rrevaspp  at  Lakeport  oeeurred  a.s  tbe  river  was  Tailing,  and  waa  not  reported 
in  time  to  obtain  its  discharge. 

Wbibi  a  disastrou.««  liood  would  bave  been  eauHed  by  tho  water  that  poured  throu*;]i 
tboe  i'revas«»i's.  a  cniisi'b'raide  portion  of  llie  Tensas  iSasiu  would  have  escaped  over- 
llow  if  it  bad  not  bei-n  lor  a  fluod  wbii'li  swf]»t  across  Amos  Ijayou  around  the  bead 
of  tile  li'vee  systrni  from  bn-aks  in  the  hvoi"*  along  tbe  Arkansas  River. 

Cyprrss  ('re«;k  is  tlie  natural  <»utlet  of  a  number  of  baj'ous  at  tbe  head  of  the 
Tensas  jiasin.  T«>  allow  a  drainage  to  this  an-a.  tbe  b-veeline  leaves  the  Missis>ippi 
Kivcr  at  Cyjufss  C'ie»'k  and  ixfends  alon:^  iliat  stream  to  tbe  banks  of  Amos  Hayou, 
which  in  1nSl>  weit;  above  (»vit(1ow.  Ibit.  <lue  to  the  increase  in  tb>od  heights  th.nt 
Iia>  Ihmmi  eausetl  by  tlieeniislrurtion  of  tbe  levees,  and  to  breaks  which  have  occurred 
in  tile  levres  on  tlie  Arkans.MS  Kiver,  tbe  iloods  of  l.^'.M).  lSy2,  and  ISySbave  overflowed 
tin*  Amos  Iiidgi'.  ilanking  the  levee  line.  'I'he  maxinnim  discbarge  from  this  souri'e 
lias  lieen  measured  since  ls\i{)  along  tin*  railroad   from  Arkansas  City  to  Trippe,  and 

is  as  follows: 

Cubic  fii»t  per  ftwoii«l. 

ISJMI sivoo 

is:)i r),m 

bs!»i> 3{X).0(H) 

1M«:] 1>7,(100 

Tin-  l.ugc  ilow  of  \^9'2  wMs  due  to  an  ;i'»normal  ilnnd  iu  tbe  Arkansas  River.  The 
measured  di.-iliMrge  oi'  [f<\K\  Ikih  ;iNo  ari-j-n  froni  llse  same  source,  hut  since  the  flcwd 
of  llu;  Arkan-ias  has  suli.si«leil  a  .siioud  lise  in  iln."  l-ai-k  water  ha.s  been  observed, 
whii-ii  ran  onlv  l»e  allriloitrd  lo  tin*  Mi-^sissinpi  IJiver. 

Hy  extending  llo-  Irvee  ahmg  Amo>  liavou  to  tiie  land  above  overflow  on  Bayou 
iiarJh(»ioin«-\v  t  111-*  year's  Ilow  from  the  Mi-.sis>i|)]ii  would  he  enl  otf.  but  this  line  would 
atf<»nl  inadciinah-  profiiiion  toallood  in  the  Arkansas  IJiM-r  like  that  of  1?<J»:*.  The 
onl>  proii'ctioii  from  tin-  Arlvan>as  bMver  is  a  stiony:  line  of  levi-es  from  l*ino  Hliill' 
to  the  m«iutli  of  ('\  prrss  (.'reeU.  :ind  if  the  bvieing  of  the  Saint  Francis  front  rai.9eB 
the  llood  Inigh!  as  i:iu«-h  as  has  bieii  candid  l»v  the  rlosing  of  tbe  Tensas  Ibisiu.  a 
b-vee  a«ro>..s  rypri->  Crerk  \\\\]  aI>o  he  r«  (|Miri  d,  in  uhich  case  it  will  be  necessary 
t<»  drain  thai  ^iri-am  into  sonn.'  of  tin*  liayous  soniii  of  tin' existing  le\ee  sy.«*teui. 

Tin'  lloo<l  of  1*^  »;>  has  already  attainci  a  gre  iter  luiuht  iVtun  the  montli  of  WTiite 
Kiver  to  (Jrienvillc  than  tliat  of  ls;r_';  from  (ireenviHe  lo  Lak*-  Trovidence  it  varies 
from  onctcnth  bel  )w  that  of  1M*2  tn  rwo  tenili-  ahovi.':  below  Lake  Providence  this 
Hood  has  been  ex<'eedi'd  by  that  <»f  1M*2. 

<.!re\ass«'S  have  oeeurred  as  follows:  Adams*  I'ront  i  K.  l!.*?).  Mav  11;  Keiger's Front 
(K.  5o.-).»,  May  11 ;  Mattbvwslhiid  v  K.  508;,  May  15;  Wyhs  (  K.  5 15),' May  23  j  station  202 
on  Cypress  Creek  levee.  May  2U. 
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Financial  statement, 

LAKK  ItOLIVAK  FliUNT. 

Bilance  May  31, 1«92 $6,000.00 

Expended  to  May  31,  1893 3,377.20 

Balance  May  31,  1893 2,(522.80 

^band !?2,('>22.80 

Available  balances  May  31,  1>>:»3 2,022.80 

Szpenses  ai>portioncd : 

Labor  on  construction 922.09 

Material  lor  construction ^<T<».  57 

Subsistence :^)7.18 

Cost  of  plant,  repairs,  and  outlit 2-13.09 

Care  of  public  property 34. 50 , 

Towage  and  steamer  exprniscs 787. 92 

Administration  and  olli<'e  cxp«.'U.st.'s 9. 60 

Miscellaneous 195.35 

Total 3,377.20 

Finanrial  statement, 

ASIiniiOOK   NECK. 

lalance  May  31.  1892 $111,196.84 

Sxpended  to  Mav  31,  1893 $85,182.26 

Jtansferi-ed  to  plant  third  district 25,000.00 

110,182.26 

Balance  May  31,1803 1,014.58 

Ji  hand 1,014.  .58 

jess  amount  covered  by  liabilities 1,014.58 

ixpenditures  apportioned: 

Labor  on  ciuistruction 20,263.35 

Material  for  construction 34,.")9.5.06 

Subsistence 7.911.36 

Co.Ht  of  plant,  re^jmirs.  and  out  tit 10, 11)1.49 

Care  of  publir  ]>r<>jMM-t y 1, 527. 51 

Towage  and  steamer  expenses 6, 979. 08 

Administration  ami  ollice  cxjkmi^cs 1, 7(M.58 

Medicine  and  medical  atteudance 6?<S.  79 

Miscellaneous 1,318.(U 

Total 85.182.26 


Financial  atatcmenU 

PLA XT  Till  K  I)  I)I8TK1  CT. 

fclance  May  31, 1892 $1.'5,464.80 

Ulotted  during  current  fiscal  vcar 50,  OiK).  00 

iudlil8,  by  transfer  from  Ash  brook  Nick 25,000.00 

^        Tot«l 90,4(>t.80 

fcpended  to  May  31, 1893 81,7K,3.09 

^*"     Balance  May  31, 1893 5,081.71 

khaokd 5,6S1.71 

UnliabiUtifia 5,681.71 
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£xpeniiitnre8  apportioiMxl:  j 

Labor  on  repairs — CniTM-fl 

Materia]  for  ropaira 19^381. 

Cue  of  pUnt,  labor i,SB. 

SulMuiteDoe . ..... II.  Mt.' 

Cott  of  plant,  outfit,  iwd  oappliea .. , ^00.1 

■■■■*■           ■    -                                       SW,> 


Admin  ill 
BUscullaneuas  . . 


□  and  olBcfi  expenaes.. 


%.m.m 


Fitmiteial  ilalemnit. 

SDRVBYa,  GADOES,  Ain>  OBgltlCVATKUtS. 


Balance  May  31,1893.. 


LOMI 


Espcnditnreg  apportioned : 

Pay,  gauge  obaorveta tW-B 

BnrvBjB <kWlJ 

Steamer  oippiisei 2,M9.W 

Otiflit.  miitr.viu1,  UTiil  BliiMoii.TV 4SS.ro 

MLS(.-t.|h.11CllllH ■. 


Financial  liatemenl. 

lOWEH  TAZOO  LEVBE  III  STRICT, 

BaltinMMay  31,  1892 O;(10-l 

Jnne7,  1892,  by  transfer  from  general  Hetvicie *,(I0(3.I 

AllaUed  during  tiacal  year 2O0,000.(r 
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It  glTen  to  the  forces  acting  by  the  revetment  of  the  bends.  An  increased  depth 
be  obtained  for  one  season^  bnt  the  continual  caving  of  a  bend  above  may  be 
loied  to  so  change  the  direction  of  the  river  currents  that  they  will  be  acting  on 
or  banks  outside  of  the  improved  channel  and  filling  the  channel  up  with  the 
nsteiial  they  have  scoured  out. 

The  bank  revetment  which  was  constructed  in  1883  and  1884  in  Lake  Providence 
Beftch  was  destroyed.  The  cause  is  believed  to  be  the  narrow  width  given  to  the 
nudB,  as  well  as  an  insufficient  thickness.  No  revetment  constructed  since  that  date 
in  the  third  district  has  been  lost,  with  the  oxcepFtion  of  exposed  ends  which  have 
been  flanked  by  caving  above  or  below  them.  There  has  been  noted,  however,  a 
general  deepening  of  the  river  at  the  outer  edge  of  the  mat,  which  has  occasioned 
H  greater  or  less  settlement.  With  the  narrow  mats  at  Lake  Bolivar  and  Delta 
Point,  it  is  deeme<l  prudent  to  extend  the  revetment  to  the  thalweg  of  the  river,  to 
prevent  the  continuance  of  this  undermining  action. 

At  Greenville  I  do  not  consider  the  situation  at  all  critical,  llie  mats  were  given 
iM  great  a  width  as  could  be  conveniently  constructed  on  our  mat  barges,  in  antici- 

Siition  of  this  very  action.    The  maximum  existing  depths  at  the  date  of  conscruc- 
on  would  have  been  covered  by  a  250- foot  mat. 

During  the  flood  of  1890  there  had  been  an  abnormal  caving  of  the  bank,  in  some 
places  exceeding  900  feet,  accompanied  by  an  abnormal  fill  in  the  river  channel,  thal- 
weg depths  of  about  40  feet  at  low  water  being  found,  while  low-water  depths  in 
bends  in  the  third  district  of  80  feet  are  not  infrequent.  When  the  forces  in  the 
river  are  prevented  from  caving  away  the  banks  a  condition  exists  similar  to  that 
in  a  bend  where  erosion  is  slow,  and  the  river  may  be  expected  to  try  to  assume  a 
similar  form  of  cross  section,  and  thalweg  depths  exceeding  80  feet  should  result. 
The  mats  have  in  general  adjusted  themselves  to  their  new  beds  in  a  satisfactory 
manner,  and  the  fact  that  on  some  sections  a  settlement  is  observed  the  entire  width 
of  the  mat  does  not,  in  my  judgment,  afford  sufficient  reason  for  the  abandonment 
of  the  existing  form  of  revetment. 

The  fkct  that  the  revetment  of  Delta  Point  has  stood  for  ten  years,  though  con- 
taining but  one-half  the  material  per  sciiiare  foot  that  has  been  put  in  the  revetment 
of  1892,  and  with  mats  only  one-half  as  wide,  would  indicate  that  in  certain  locali- 
tiee  the  existing  form  of  revetment  is  sufficiently  strong  to  hold  the  bank. 

If  the  fine  sand  found  in  some  portions  of  the  Greenville  Front,  or  the  mud  found 
at  Louisiana  Bend  passes  through  the  revetment,  such  sections  should  receive  local 
treatment.  To  construct  a  revetment  sufficiently  thick  to  prevent  such  action 
would  at  localities  where  the  soil  is  firmer  be  an  unnecessary  expense.  These  sections 
are  of  a  limited  extent  even  on  a  g^ven  front,  and  can  be  covered  by  an  additional  mat 
should  the  settlement  ever  become  so  great  as  to  necessitate  such  action.  While  a 
still  greater  deepening  of  the  river  is  to  be  expected  at  Granville,  it  is  not  yet  evident 
that  the  revetment  can  not  again  adjust  itself  to  the  re(j[uired  change. 

A  financial  statement  accompanies  this  report. 
Very  respectfully,  your  obedient  servant^ 

C.  MCD.  TOWNSEND, 

Captain  of  Engineers, 
Gen.  C.  B.  Comstock, 

Colonel  of  Engineer »y  U.  S,  A,, 

Freiident  MUHaaij^pi  River  Commiasion, 


Financial  atatemeniL 

LAKE  PROVIDENCE  REACH. 

Balance  May  31, 1892 ^i,558.52 

Allotted  during  current  fiscal  year 176,000.00 

$210, 558. 52 

Expended  to  May  31,  1893 185,833.49 

Balance  May  31,  1893 24,725.03 

In  treasury 15,000.00 

Inhand 9,725.03 

Leoe  amount  covered  by  existing  contracts  and  liabilities 24, 725. 03 
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Expenditures  apportioned: 

Labor  on  construction $38,222.27 

Material  for  construction 88.5(M.  li 

Subsistence 12, 584. 94 

Cost  of  plant,  repairs,  and  outfit :...  18,265.87 

Care  of  public  property 1,841.49 

Towage  and  steamer  expeuHos 23, 278. 01 

Adraiulstration  and  office  exjtenses 2, 067. 74 

Medicine  and  medical  atteuduTfte "         907. 38 

Miscellaneous 71.65 

Total 185,833.49 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1895 1 500,000.00 

Financial  statement, 

VICKSBURG,  MISS.,  AND  DKLTA  POINT,  LA. 

Balance  May  31, 1802 $44,916.31 

Expenditures  May  31,  1803 38,876.69 

Balance  May  31,  1893 6,039,62 

In  Treasury 5,000.00 

In  band ^ 1,039.62 

Available  balance  May  31,  1893 6,039.62 

Expenditures  apportioned : 
Vicksburg,  Miss.: 

Cost  of  plant,  outfit,  and  repairs 2,161.99 

Subsisten  co 1, 050. 90 

Care  of  public  property 824. 17 

Administration  and  ofiice  expenses,  and  iuspe<;tion 1,04.5.77 

Dredging 24,705.44 

Mileage,  traveling  expenses,  and  niisccllaneous 84. 84 

Delta  Point,  La. : 

Labor  on  construction 2,274.68 

Material  for  construction 4,395.93 

Subsistance 421.36 

Cost  of  plant,  repairs,  and  outfit 279. 57 

Care  of  public  property 231.33 

Towage  and  steamer  expenses 1,268.  71 

Administration  and  office  expenses 72. 00 

Miscellaneous 60.00 

Total 38,876.69 

Financial  statement. 

GREEN VILLK,    MISS. 

Balance  May  31, 1892 $49,711.27 

Expended  to  May  31,  1893 49,711.27 

Expenditures  apportioned : 

Labor  on  construction 6,383.39 

Material  for  construction 32,983.90 

Subsistence 3,124.69 

Cost  of  plant,  repairs,  and  outfit 3, 042. 87 

Care  of  property 349.00 

Towage  and  steamer  expenses 1,400.39 

Administration  and  office  expenses 1.132.87 

Medicine  and  medical  attendance 286. 72 

Miscellaneous • 1,007.44 

Total 49,711.27 
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e  'Xlq»endituTe8  apportioned: 

^         Levee  constmctioD  nnd  repairs $167,537.59 

^       '  Enffineering  and  office  expensee 9,319.68 

^         Hign-water  protection 5,313.41 

■  Total 182,170.68 

-  Amonnt  that  can  be  profitably  expended  daring  fiscal  year  ending  Jane 

do,  1895 200,000.00 

Financial  statement, 

UPPER  TKXSAS  LEVEE  DISTRICT. 

.    B^lMice  May  31, 1892 $22,719.40 

June  7, 1892,  by  transfer  from  general  service 5,000.00 

Allotted  daring  current  fiscal  year 310,000.00 

Overpayment  on  voachers 5.17 

337, 724. 57 
Expended  to  May  31, 1893 310,245.25 

Balance  May  31, 1893 27,479.32 

IhTieaeary 43,000,00 

Ihie  other  allotments 15,520.68 

27, 479. 32 
LeM  amonnt  covered  by  existing  contracts  and  liabilities 12, 479. 32 

Available  balance  May  31, 1893 16,000.00 

Expenditures  apportioned: 

Levee  construction  andrepairs 264,495.90 

Engineering  and  office  expenses 1 11, 361.98 

High-water  protection 34,387.37 

Total 310,245.25 

Amount  that  can  be  profitably  expended  during  Bscal  year  ending  June 
80,  1895 500,000.00 

*  -  - 

Financial  statement, 

MIDDLE  TRNSA8  LEVEE  DISTRICT. 

Balance  May  31, 1892 $5,977.16 

Allotted  during  current  fiscal  year 110,000.00 

115, 977. 15 
Expended  to  May  31,  1893 98,635.96 

Balance  May  31, 1893 17,341.19 

InTieasary 7,000.00 

In  hand 10,341.19 

17,341.19 
Lees  liabilities 7,341.19 

Available  balance  May  31,  1893 10,000.00 

Expenditures  apportioned : 

Levee  coustruction  and  repairs 85,757.11 

Engineering  and  office  expenses 4,563.26 

High-water  protection 8,315.59 

Total 98,635.96 

Amonnt  that  can  be  profitablv  expended  during  fiscal  year  ending  Jane 
80^1895 *K*i,^*«^.^ 
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Financial  statement. 

IMPROYIXO  HARBOR  AT  VICKSBURG,  HISS* 

Act  July  13, 1802  (special  appropriation) $80,000.00 

Expended  to  May  31,  1803 24,187.74 

Balance  May  31, 1893 55,812.38 

InTreaaury 60,000.00 

Due  other  allotments 4,187,74 

55, 812. 26 

Less  amount  covered  by  existing  contracts  and  liabilities 37, 512. 26 

Avftilable  balance  May  31, 1893 18,300.00 

Expenditures  apportioned: 

Cost  of  plant  repairs  and  ontfit 8.30 

Care  of  public  property 481. 50 

Administration  and  otHoe  expenses 20.00 

Dredging 23,643.70 

Mileage,  traveling  expenses,  and  miscellaneous 34.24 

Total 24,187.74 


Financial  statement, 

IMPROVING  HARBOR  AT  GREENVIIXE,   HIS8. 

Act  Jnly  13, 1892  (special  appropriation) $100,000.00 

Expended  to  May  31, 1893 94,758.46 

5,241.54 

In  Treasury 5,000.00 

In  hand 241.54 

Available  balance  May  31.  1893 5,241.54 

Expenditures  apportioned : 

Labor  on  conHtruetion 26,764.80 

Material  for  couHtnu-tion 46,876.11 

SubsiHtence 4,206.90 

CoBt  of  plant,  repairs,  and  outfit 7, 720. 78 

Care  of  public  property 1,338.16 

Towage  and  steamer  expenses 0, 212. 48 

Administration  and  office  ex])enscs 1,182.60 

Medicine  and  medical  attendance 425. 50 

Miscellaneous 31.45 

Total 94,758.46 

Amount  that  can  be  profitably  expended  duriui^  fiscal  year  ending  .Tune 

80,1895 200^000.00 

Financial  statement, 

DRY  DOCK,  THIRD  DISTRICT, 

Balance  May  31, 1892 $1L43 

Expended  to  May  31. 1803 1L43 
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Appendix  5  A. 

RSPOBT   OF   ASSISTANT   KNOINKER  AKTIIUK  niDER   ON  WORK  AT  GREENVILLE,  ASH- 

BBOOK  NECK;  AN1>  LOUISIANA  BEND. 

Greenville,  Miss.,  March  10, 189S, 

Sir:  1 8n1)Tnit  bolow  final  reports  of  OTecnville  Hnr1)or,  AHlibrook  Neck,  and  Lou- 
isiana Bend  improvements,  projiaredby  the  BuperiiitendcntM  of  the  respective  works. 

As  those  reports  give  a  complete  stiitoment  of  the  cost  in  detail,  and  a  full  descrip- 
tion of  the  work^  tliey  are  forwarded  as  the  liiial  rc])ort8  of  these  improvements. 

A  comparison  is  given  below  of  the  labor  cost  \w.v  unit,  tlie  quantities  of  material 
used,  and  the  average  cost  per  linear  foot  of  the  revetment  works  at  Ashbrook  Neck, 
Greenville  Harbor^  and  Louisiana  Bend  last  season.      4 

Comparative  atatemenU 
COST  PER  UNIT  FOR  LABOR. 


Kind  of  work. 


Mat  work,  per  Hquare 

Grailing  and  drcMing  bank,  per  linear  foot. 
Parins  iilope  and  reYot-ment,  i>er  aquare — 

Same  (pile-driTor) 

Sanit  ( w  heelbarro WB) 

Loading  atone,  i>er  cubic  yard 


Anlibrook 

Greenville 

Louisiana 

Neck. 

II  arbor. 

Bend. 

$l.»r>6 

$1,519 

$1,452 

2.3«7 

1. 845 

1.003 

i.ao'A 

1.855 

1.676 

3.423 

1.570 

1.344 

1. 208 

.760 

.788 

.341 

.537 

.874 

QUANTITY  OF  MATERIAL  USED. 


Bmah,  peraqnarcof  mat cords.. 

Poles,  per  square  of  mat do. . . 

St«ue.  pur  linear  foot cubic  yards . . 

Wire,  )HT  linear  foot pounds . . 

Wire  strand,  per  linear  foot <lo — 

Spikes,  per  linear  foot do 

Stapled,  per  linear  foot do 

Coat,  per  linear  foot 


.62 

.71 

.85 

.14 

.13 

.17 

0.14 

5.74 

6.25 

20.  i)6 

20. 118 

20.14 

13.60 

14.92 

10.09 

2. 30 

1.28 

.84 

.13 

.04 

.05 

$20.07 

$27.08 

$27.86 

I. 

k 

\ 

r 


This  gives  the  average  cost  of  the  three  works  per  linear  foot  as  $28.  To  this 
should  be  added  cost  of  repairing  during;  the  season,  interest,  deterioration  of  plant, 
8U])crintendence,  surveys,  and  other  expenses,  as  per  following  estimate : 

Repairs  of  plant  for  12  months $50,000.00 

Value  of  plant  June  1, 1892 $169,301.00 

Forty  G.  S.  barges,  at  $1,000 40.000.00 

Bteaiuer  Vcdettd 6,000.00 

215,391.00 

Ton  per  cent  of  this  total 21,539.10 

For  office  expenses,  surveys,  etc 12, 000. 00 

Total 83,539.10 

The  linear  feet  of  work  finished  was : 

Ashbrook  Neck 2,610 

Greenville  Harbor 4, 450 

Louisiana  Bend 5, 835 

Total 12,895 

183,539 -r- 12,895  =  $6.48  to  be  added,  making  total  cost,  say,  $34.50  per  linear  foot. 
Very  respectfully, 

A  KTH ru  IIlDBR, 

Assiiftant  Unginecr  in  Charg$, 
Capt.  C.  McD.  TowNSErn>, 

CorpM  tf  Engincer$,  tf,  S.  A, 

0 
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VKt-TJk,  La.,  January  SO,  JS9S, 
Em;  Ttfl  foilowing  giros  in  dotnil  tlio  enst  nnd  amount  of  laboruiil  laatcrint luai 
In  tbo  work  M  Anlibrook  tSiifk.  Wurk  wiw  oanimenced  on  Septumber  IS,  ieS3,  sni. 
3,1110  Uneiu'  feet  of  w»rk  w&h  complete)]  bv  Jannory  7, 180S,  nuit  party  disband*^ 
Btitli  escoptloD  of  iDwlmut  crow  and  cIoTicai  force.  IJia  crow  of  tbe  boat  boin^  kifl' 
to  tow  in  '■  plant"  anil  wuitiuR  for  pay  until  tlie  tith  of  January,  the  uleriuiu  bn^, 
and  Miiiitant  in  oliuri^  beioR  tr.viafeiTe']  to  Delta  Point  work  on  Jniiusry  It. 

Tbo  faUowin^  facts  are  to  oe  conBidhrpit  in  oompariug  the  work  jnst  finielied  wilh. 

that  of  the  previous  aaason  at  the  eaille  place;  'i 

Fini.  Tlie  eKF»>eHiTe  cost  per  foot  of  tbe  band  ^ndinR  woa  Hne  to  an  eitraatdt'i 

norily  bud  bauk — one  tilled  with  large  oy^oss  stnnijis.    An  nrdiaarily  bad  baui 

would  not  cost  oyer  half  as  much.    Tlieexueaa  wasTSuBiits  per  linear  foot.  ] 

Sei-oud.  The  nnmber  of  Hquarea  of  bunk  slope  paved  tliiti  «eaRoiL  for  3,tilO  llnMt 

f«et  of  work  wiis  75  Hijuarra  in  excens  of  the  niiiulier  laid  Inat  season  for  4,400  fMt^i 

this  work.    This  whs  due  to  the  fact  that  the  work  tills  seaBon  wan  all  done  at  UlP 

water,  giving  a  very  wide  slope  t-o  bo  paved  (104  feet),  about  the  s.-ime  atiionst  S(; 

stone  being  used  liolh  eeaxons  (3.3  cubic  yards  per  equare).     We  have   1.48yarll 

eicesa  per  Tinner  foi>t  this  seafiQn,  giving,  ai  $2.07  per  yard,  f3.06  per  tbot. 

Third.  Delay  at  the  end  of  the  season  IjecBuae  of  no  stone.  |' 

From  November  IG  to  December  12,  1893  (on  which  latter  date  tbe  Btnne  n. 

abont  exhanstcil),  we  received  an  average  of  oue  liHVgo  per  day.conoting  isRndaHi 

and  two  rainy  dayn.    After  December  IS  there  woe  needed  tn  complete  the  work  Mli 

burf^H  of  atoiio,  anil  if  received  at  rate  of  onn  piir  day  (Ihtowing  out  tbe  I61I1  bb|i 

19tb,  rainy  days)  we  could  have  linished  by  December  21.    Work  wue  aoiabed  Uw 

tMD  days  lattf. 

Stotuner  r«T#H« - M 

gupcrinteudeuce,  cooks,  etc ■ 

Board,  40 men  ..., a 

Total ."■ 

»,  ^t.jMnfl— «^^  jy  ^ift<^  nf  work,  stvee  an  averBge  exc«Hi 

Fourth.'  The  charges  for  towaige  were  'above  tli.>  ni  liiiil  iii>rr-f:sitii'fi  of  tlie  n-pt'i. 
Tbwe  dednctions  wonld  bring  the  cost  of  the  worl>  yr  |i»i|  u-  -^j.'i,  :>  ii<;iir<'  \^  iiliia 
which,  nnder  ordinary  circuniRtanceB,  the  work  coulil  In'  ilnii<>.  A  f  rnrmg  »f  Antt 
brook  Neck  map,  showing  entire  work  done  each  pciifiiii,  liai  line  for  \r<[n  uuil  is3i, 
and  position  of  breakwaters  has  been  prepared,  blue  priula  from  which  acoompaif 

Very  respectfally, 

Chas.  H,  M11.LKR, 
Bupcrintendoit  Conitntclii>ii. 
Kt.  Arthur  Hider, 

U.  S.  AnUtani  JlngtnMr. 


mr^^^ 
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Statement  of  cott  of  tcorJs  done,  180B-'9Sm 


KlBd«f  work. 


Gout 

per 

imit. 


1.17 
1.503 


Mat  work  (6,888  nqnareA) :$3. 09 

Hydraulic  grading  (2,500  linear 

feet) 

Hand  grading  (2,500  linear  feet) . . 

Team  liiro 

Sevetment  (1,089  eqnareB) 7. 470 

Shore  oonnectiona  (115  squares) . .  14. 62 

Clearing  (10.2  acres) 0.i.9ii9 

Paving  slope 7.841 

I>nver,  5<K)  squares 

Hand.  2,310  squares 

Towlnjg 

Sundries,  office  and  traveling  ex 


pensea 


One*half  valne  of  property  pnr> 
chased 

Total  cost  ef  work  done,  2,010 
linear  feet,  at  $29,075  per  foot. . . 

BnUdlng  hreakwators 

Bepairs  to  old  work 


Total  expended 

Btoae  loaded  (14,955. 7  cubic  yards; 


Labor  I  Material 


co8t  j»er 
unit. 


$1,356 

.R42 
1.443 


2. 340 
7.  :ir)4 
54. (N) 
1. '.»:{:{ 
1.42.* 
1.208 


cost  per 
unit 


$2.63 

.325 
.OGrt 


$17,620.52  $6,956.50  $2.  HO.  06  »26,  «7. 17 


5.131 
7.265 


6.GU5 


MateHal 
ezi)«ndod. 


Subsist* 
once 


Time  list 

""tE^^  exi,..|.dcd 
(total).       ^/yjj^jj 


811.45 
145.75 


5, 586. 87 
835. 46 


20. 25 
18, 53U.  58 


1. 
2. 

1, 


857. 17 
121.35 
H^H.  UO 
uno.  45 
649.10 
422.61 


248.74 


643.43 
594.  H2 
196.50 
128.18 


.'>47. 56 

2,141.39 

2.580.19  3,884.96 


1,  f»8K.  69 


173.24 
449.73 


134.81 
649.51 
894.74 


52.24 
136.41 


Total  cost 
of  work. 


2,917.36 


3, 75H.  53 

8, 141. 94 

1,681.15 

550.79 


22,033.10 
7,365.89 

1,026.55 

1,723.10 

75, 885. 58 

224. 48 

1,674.83 


.3414 


I 


47.234.7«  ,22.011.15 
5..W1.75 


5,789..'UJ 
70.35 


77.784.89 
6, 602. 10 


Percentage  of  cost. 


Materia],  supplier,  property,  etc. 

Babsistence 

Towing 

Office  and  traveling  exi>enses . . . 

BnperiBtendence 

X«aDor 


Total 


Amount. 


$45,282.98 
4,705.94 
7, 36.'!.  89 
1,026.55 
2, 338. 87 
15.165.35 


75,885.58 


WOHK  DONE. 


2,610  linear  feet  of  mat  Imilt  and  Lank  slope  paved,  at  $20,075  per  linear 
foot,  total  cost  of  same $75,885.58 


SnbdiTided  as  follows: 

liCat  wotIc  • 

6,688  sqnares  mat  bnilt,  at  $3.00 26,087.17 

34,371  hours' labor,  at  20.24  ernts $6,056.59 

84^371  hours'  subsistence,  at  6.130  cents 2, 110. 06 

9, 066. 65 


4,164  cords  bmsh 3,670.17 

911.3  cords  poles l.:^12.27 

4,636  cubic  yards  stone 0,  605. 51 

26,750  pounds  wire  cable 1.:^(H).27 

66, 135  pounds  wire 1 ,  57:^.  17 

5,200  pounds  spikes 122.18 

825  pounds  staples 30. 65 


17, 620. 52 


I. — ^The  eostof  labor  and  snbsist*»Tirft  i>rr  lionr  was  fonnd  by  dividing;  net  tiraa 

l^t    ($15,647.20)— towage  aud    loading  nUmn    liuviii^   1)(m>u  4l«'<Iu(-t<'«l  -and  suli^idtenco 
^,714.58)  by  total  hoars  of  labor  applied  to  work  (7C,7U9>,  giving  |20.24  for  labor  and 


Hat  work — Continued. 

Labor.  u<Mt  per  Bqiinrs  . . 

Uuterial,  cost  par  aqnnte. . 

Hour's  Inbor,  per  sqai 
LttyiDE  and  liallastiug  revetment: 

Ii^aquares  revetment  bnilt  audlaid,  at  $T.4T6.. 

8,886  hdui-a'  labor,  at  20.24  o 

9,i>8G  huura' siibBiatence,  at  6.139  oeutt &94.S3 

2,B55.« 

WSoordRbruBb SlW.U 

130  cords  poica J87.M 

2,ei5poDudi  wire 76.02 

360  pomidB  spikoB 8.08 

3,178  oubio  yaidi  atone,  at  92.0737 1,516.43 

6,588.87 

Labor,  cott  par  gquoie 2.31S 

MatBriii1,voHt  per  square 5.131 

Himr'e  labor  por  8quar« 8.U5 

BuildinK  and  ballaatiDg  shore  conuectioua : 

115  squares,  at  114,63 li 

3,aff7  hours' labor,  at  20.34  centa (649.10 

8,207  buuts' aubaiateace,  at  6.139  ceota 196.59 


323  cordabmali 

SOeorde  poles 

287  cubit  yards  itoiii 
380  pounds  cable  (w 

U50  pounde  spikes 

1,120  pouuda  win.  No.  13.. 


845.69 

lttT.58 

43.30 

,t  $3.0737 563.68 

I 13. 4T 

8,73 


Labor,  Bort  per  square 7.K4 

Material,  cost  per  Bqiiarc 7.  2G5 

Hour's  labor,  per  «.,iiaie 28 

Clearing  bank; 

10.2  acres,  at  $54 -■ SH 

2,088  lionra,  at  20.24  cents $422.61 

2,088  hours' subsistence,  at  S.139  oenU 128.18 

Paving  slope : 

2,610  squares  bank  slope  paved,  at  $7.841 ^ 22,031 

2,196  hours' labor  (driver) $517.66 

2,196  hours' subsistence  (driver) 131.87 

10,580  hours' labor  (hand) 2,111.39 

10,680  hauls' Bubslstence  (hand) 619.51 

3,473.27 


18,559.83 

Labor  cost,  600  squares,  each  (driver) ; $1,123 

Labor  cost,  2,310  squares,  each  (hand) 1.208 

Huteriai,  cost,  2,810  squares 6.605 

Hours' labor,  per  square  (driver) 4.393 

Hours'  labor,  per  square  (hand) 3.03 

Bydranlic  grading: 

2, 500  linear  feet  bank  graded,  at  $1,117 3, 91' 

Labor,  as  per  time  list $1,857.17 

Subsistence 218.71 

4,626  buabellooal 601,81 
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Hydraulic  grading — Continued. 

247.5  gallons  oils,  eto $161.16 

30  pounds  waste 3.00 

10  pounds  graphite 2.00 

61  pounds  cotton  rope 6.12 

25  yards  duck 2.75 

225  feet  wire  and  in8ulator» 12. 21 

66  pounds  packing 22.40 

811.  46 

Labor,  cost  per  linear  foot .842 

Material,  cost  per  linear  foot .325 

Graders  employed  43  working  days. 
Single-crew  graders  employed  15  working  days. 
Doiible-crew  graders  employed  28  working  days. 
Average  cost  per  day,  single  crew,  8  hours,  $44. 
Average  cost  per  day,  double  crew,  16  hours,  $82. 76. 

Dressing  grade  (by  hand) : 

2,500  linear  feet  of  grade  dressed,  at  $1.503 $3,758.63 

10,481  hours'  labor,  at  20.24  cents $2, 121.35 

10,481  hours'  subsistence,  at  6. 131  cents 643. 43 

212  days' team  hire,  at  $4 848.00 

3, 612. 78 

175  deton  a t i  on ,  c  aps 1 .  75 

600  pounds  dynamite 102. 00 

100  pounds  powder 10. 00 

400  feet  fuse 32.00 

145. 75 

Labor,  cost  per  linear  foot 1.445 

Material,  cost  per  linc.ir  foot .058 

Hour's  labor,  per  linear  foot 4. 19 

Towing: 

Total  ex])enses  of  steamers  Osceola  and  Vedct  te 7, 365. 89 

Steamer  Osceola: 

Time  list $1,513.49 

Subsistence 353.28 

9,427  bushels  coal $1,395.34 

60  carbons 1. 25 

1  cad  matches .45 

2  pounds  drop  black .40 

iglobe  valves 1.00 

6  i)ounds  plumbago 1.00 

14  pounds  asbestos 7.70 

10  pounds  candles 1.10 

1, 408. 24 

Tot>al  cost  of  0«oeo7a 3,305.01 

Steamer  Vedette: 

Time  list 2,341.47 

Subsistence 541.46 

2  882.93 

11,472  bushels  coal $1,009.78 

(Included  in  same  item) .09 

159  gallons  oils,  etc 72.11 

3  dozen  wicks 1. 65 

10  pounds  waste 1.00 

84  lamps  and  lantern  glolies 8.45 

241  yarus  crash 19.74 

41  pounds  cottou  rope 5.13 

1, 177. 96 

Total  eoBt  of  Vedette 4,060.88 


1 
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Steamer  Osdsola  (doable  crow)  in  commission  42  days,  average  (running 

steudily,  heavy  towing  from  Cairo) $78. 60 

Steamer  Vedette  (single)  69  days,  average  (harbor  work) 36. 08 

Steamer  Vedette  (double  crew)*^ 33  days,  average  (harbor  and  shore  work).  47. 75 

Sundries  expended  and  traveling  expenses 1,026.65 

One-half  value  of  property  purchased 1,723.10 


Total  expended  on  main  work 75,785. 

Building  breakwaters: 

851  hours' labor,  at  20.24  cents $172.24 

851  hours'  subsistence  at  6.139  cents 52.24 

224.48 

Repairs  to  old  work : 

2,222  hours'  labor,  at  20.24  cents 449.73 

2,222  hoars' subsistence 136.41 

525  pubic  yards  stone 1,888.69 

1, 674. 83 

Total  amount  expended 77,684.89 


REPORT  OF  MR.  LUTHER  T.  KERR,  SUPERINTENDENT  OF  CONSTRUCTION,  GREENYILLB 

HARBOR. 

Greenville,  Miss.,  March  g,  1893. 

Sir:  The  following  report  of  Greenville  Harbor  improvement,  giving  the  amoant 
and  description  of  work  done,  the  quantity  and  cost  of  material,  labor,  etc.,  ii 
respectfully  submitted: 

Description. — The  plan  of  the  work,  as  proposed  at  the  beginning  of  the  season, 
was  to  put  in  4,500  linear  feet  of  revetment  immediately  above  last  season's  work, 
the  bank  to  be  graded  down  to  a  slope  of  1  on  4. 

A  continuous  line  of  willow  mattresses  made  and  sunk  with  shore  connection  of 
brush  revetment  securely  fastened  to  the  inside  edge  of  the  mat  and  extending  up  the 
8lox>e  to  an  elevation  of  3  feet  above  the  water  on  a  falling  river  and  5  feet  on  a  rising 
river.  The  shore  mat  and  graded  bank  to  be  covered  from  the  water's  edge  to  the 
two-thirds  stage,  or  about  30  feet  on  the  Greenville  gHiige.  with  a  stone  paving  10 
inches  thick.  The  ]>lau  was  slightly  modified  during  the  progress  of  the  work,  as 
will  hereinafter  a)>pear. 

Work  began  Octol»er  4,  1802,  and  closed  February  11,  1893,  with  4,450  linear  feet 
of  work  completed  during  the  season. 

Hydraulic  grading  wiis  begun  October  5,  1892,  and  discontinued  December  10, 
with  4.450  linear  feet  graded.  Grader  No.  1  arrived  from  Louisiana  Bend  and  began 
work  on  October  6,  using  one  4-inch  hose  with  a  l^-iiich  noz/le;  pump  pressure,  150 
pounds;  steam,  80  pounds.  A  double  crew  was  employed,  working  sixteen  houTB 
per  day,  during  the  entire  service  of  fifty-eight  days  (Sundays  excepted),  in  which 
time  3,1M0  linear  feet  were  graded,  an  average  of  55^  feet  per  day.  Grader  No.  3 
arrived  from  Ashbrook  Neck  on  November  6,  and  began  work  on  the  7tii,  using  one 
4-inch  hose  with  a  l}-inrli  nozzle;  pump  pressure,  140 pounds,  and  steam,  80  pounds 
per  square  inch.  A  double  crew  was  also  employed  on  No.  3,  working  sixteen  honrs 
per  day  for  twenty -nine  days  (Sundays  excepted),  grading  1,210  linear  feet,  an  aver- 
age of  42  feet  per  day. 

The  bank  before  grading  was  about  39  feet  high,  composed  of  clean  sand  and 
gumbo  lying  in  strata  varying  in  thickness  and  relative  positions.  This  caused 
considerable  gullying  and  cavinjr,  especially  when  the  gumbo  was  found  at  the  top 
with  a  stratum  of  sand  beneath.  The  consequence  of  this  was  that  when  .the 
grader  had  passed  over  the  work  it  was  left  in  a  very  rough  and  unfinished  condi- 
tion, badly  cut  up  with  gullies  and  by  (•a\ing,  which  ha<l  to  be  dresse<l  by  means  of 
shovels  and  drag  scrapers.  The  cost  of  grading  by  the  hydraulic  graders  was  $1.55 
per  linear  foot;  the  dressing,  G5  cents  per  linear  foot;  total  cost  of  finished  slope, 
$2.20  per  linear  foot. 

Mat  building. — The  construction  of  mats,  on  the  same  plan  as  followed  at  this 
place  during  the  season  1891-92,  was  begun  October  26  and  completed  February  9, 
1893.  Eight  mats,  all  300  feet  wide  and  varying  in  length  from  165  to  1,120  feet, 
were  made  and  siuik.  One  pocket  mat,  160  by  110  feet,  was  made  and  sunk  at  the 
head  of  the  old  work,  where  a  part  of  mat  No.  1  (1891-^92)  had  been  broken  in  order 
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"fco  make  a  good  conneotion.    The  dimeusious  of  the  mats  and  the  order  of  building 
^re  as  follows : 
I  Linear  feet. 

3fatNo.l 970  by  300 

3fatNo.2 1,120  by  300 

3datNo.3 310  by  30) 

MatNo.4 640  by  300 

3IatNo.5 340  by  300 

yockotmat 160  by  110 

Mat  No.  6 415  by  300 

Mat  No.  7 343  by  300 

Mat  No.  8 165  by  300 

Total 4,463 

Mat  No.  1  was  begun  about  3,300  feet  above  tlie  head  of  the  old  work,  and  it  was 
intended  to  cover  this  distance  with  three  mats.  Mats  Nos.  1  and  2  were  built  and 
Buuk  between  October  19  and  December  3, 1892.  Of  this  time  seventeen  working 
days  were  lost  to  mat-building  for  want  of  brush  and  poles.  This  expensive  delay 
"was  caused  partly  by  the  inadequate  towing  facilities,  but  principally  by  the  failure 
of  the  contractor  to  furnish  the  material  as  rapidly  as  neecled. 

Mat  No.  3  which,  to  close  the  gap  between  new  and  old  work  would  have  been 
Bomething  over  1,200  feet  long,  was  begun  December  5,  1892,  and  by  the  18th  of  that 
mouth  hcM  been  built  1,127  feet.  The  river  was  rising  rapidly  and  it  became  appar- 
ent that  further  delay  in  order  to  complete  the  mat  would  be  dangerous,  and  prepara- 
tions to  sink  it  were  begun  at  once,  but  delayed  by  the  heavy  rains  until  December 
21,  when  the  sinking  was  attompt-ed.  About  3(iO  feet  was  submerged,  the  head 
lowered  to  the  bottom  and  released  from  the  mooring  barges,  when  they,  owing  to 
the  rai)id  current  (over  4  miles  an  hour),  and  the  iuimense  amount  of  heavy  drift 
brought  down  by  the  sudden  rise  in  the  Arkansas  River,  whieh  had  ac^cumulate<l 
under  and  above  the  barges,  )>arted  the  headlines  one  after  the  other  and  swung 
around,  releasing  the  entire  mass  of  drift.  This  drift.  Heating  down,  became 
entangled  with  the  inclined  portion  of  the  mat,  which  was  at  an  angle  of  about  45 
degrees,  parting  it  310  feet  below  the  head.  Eight  hundred  and  ten  feet  of  mat  was 
carried  down  the  river  and  grounded  on  the  l)ar  just  above  \Variield*s  Towhead, 
from  whence  it  was  subse(|ueutly  towed  to  Louisiana  Bend  and  saccesfully sunk  just 
above  the  mouth  of  Old  River. 

Mat  No.  6  had  to  be  sunk,  on  account  of  running  ice,  before  it  was  completed  the 
full  length,  leaving  a  small  space  between  it  and  No.  1,  which  necessitated  the  build- 
ing of  mat  No.  8. 

The  amount  of  brush  used  per  square  of  mat  built  was  0.71  cords;  of  poles,  0.13 
cords;  total  brush  and  poles  0.81  cords,  intone  nsrd  in  ballasting  and  sinking,  0.63 
cubic  yards.    Total  cost  per  square  of  completed  mat  was  :frj.876. 

Shore  work. — A  shore  connection  was  begun  according  to  instruetions  and  carried 
along  with  the  mattress  construction.  Seven  hundred  an<l  tifty  linear  feet  of  this 
work  was  built  in  front  of  mat  No.  1,  when,  on  the  ins])eotion  of  the  Commission  it 
was  discontinued,  and  afterwards  restric^ted  to  the  water  s  edge. 

Brush  used  per  square  of  this  work,  0.(>3  cords;  poles,  0.11 ;  total  brush  and  poles, 
0.74  cords. 

The  slope  from  low  water  to  the  30-foot  stage  was  covered  with  a  stone  i)aving  10 
inches  thick,  carefully  and  closely  laid  by  hand.  The  greater  part  of  the  stone  was 
deposited  on  the  slope  by  wheelbarrows,  wheeling  it  up  only  far  enough  each  time 
to  make  the  work  rapid  and  economical,  keeping  the  slone  well  paved  to  a  safe  dis- 
tance above  the  water.  A  steam  pile-driver  with  traveler  was  used  for  a  time  to 
distribute  stone  on  the  upper  slope.  The  comparative  cost  of  the  driver  and  bar- 
rows, while  the  driver  was  in  service,  was,  driver,  $1.57  i»er  square;  barrows,  $0.57 
per  square.  At  the  time  when  the  comparison  was  made  the  circumstauct)s  were 
more  favorable  for  the  barrows  than  at  any  other  time  during  the  S4*ason's  work, 
and  the  cost  was  below  the  average  for  that  work,  which  was  $0.76  per  square. 
With  the  driver  considerable  time  was  lost  in  damp  or  rainy  weather  for  want  of 
friction  between  the  drum  and  hoisting  falls.     If  pile-drivers  are  to  be  used  for  this 

fMirposo  in  the  future  I  would  respectfully  suggest  that  they  be  provided  with 
arger  drums,  constructed  of  wood,  and  both  drums  and  falls  protected  from  the 
weather. 

The  stone  used  per  square  was  3.03  cubic  yards;  total  cost  of  labor  and  material, 
complete,  $7.69  per  square. 

Some  damage  was  done  the  slope  by  the  heavy  rains  during  the  latter  part  of  the 
season,  which  was  repaired  by  removing  the  stone  from  the  wiishes,  regradiug  the 
slope,  and  repaving  with  spawls  to  a  depth  of  from  10  to  14  inches.  The  amount  of 
brush,  poles,  and  wtono  used  per  linear  foot  of  completed  work  was — brush,  2.55  cords; 
poles,  0.35  cords;  stone,  5.74  cubic  yards.    Total  cost  per  linear  foot  of  completed 
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work,  $27.08,  iiicltitlmg  tbeoostof  tbe  lost  nuLt.  Di^dnctin);  tbecost  ot  Uiai  port  art) 
mat  lost  (SlOfeet),  tliuoost  per  linear  foot  vooM  boSSQ.l^, 

Malenat.~-Br\uib  and  polea  were  fumiHh^  by  oimtxaot  on  liargea,  deliverod  >l  H 
ccmtractor'i  camp  tmd  towed  by  the  United  Stat«3  aervice,  the  average  dintaiiMi 
towins  betoi;  about  160  milM.  Stnae  was  ahtained  by  eontrsct,  delivered  at  GnU 
vilie,  Miea.,  on  baiges,  to  tlie  amuuritor 27,627  cubic  ytirda;  18,092  oabic  yiuiLi  *ti 
lOEuled  on  bnr^  by  runtraut  {Tom  tbe  surpliia  stone  at  Grt«nville;  1,95B cubic ifU 
were  rttlouded  from  the  surplus  auloadc^d  on  the  slope  at  tbe  t^lirae  of  luttt  aeannl 
work.  TblareliindSni!  wtw  done  nt  odd  times  to  keirp  the  force  employ«d.  A  «• 
deal  of  it  had  to  be  itns  out,  having  been  covered  b]^  a  deposit  during  the  last lu| 
water.     The  eipensa  of  loading  was  53  cents  per  onttio  yard. 

Sovitding*. — A  Borifie  of  soiiudiiij^  was  made  along  tii*^  eutire  wotk  on  ninge»  l( 
teet  apart  before  and  after  grading  the  bank  and  after  siiihiiig  the  mat.  Suuuiliaj 
worn  taken  along  the  old  work  a£o,  and  compared  with  the  RectiooB  of  luitl  tuMnol 
Thd  reenlt  of  the  obaervations  are  shown  by  ttie  plotted  comparative  sectiona, 

Sepairi  to  old  iniirk. — Conaideralile  repairs  were  made  to  the  old  work  during  l) 
aeaeuu.    Devp  gullies  had  been  cut  in  the  slope  during  hearjr  rnina  by  the  «r~'" 


sloped  0%  and  the  wholn  ropuved  with  auiuU  s 


>  a  depth  of  froiu  lU  1o ! 

The  cost  of  Tepitim  mute  was  93,470.3!).  The  larger  pitrt  of  this  timount  *■ 
expended  in  September  in  piittiug  tlin  old  work  in  cnod  shape  at  thitl  titu*.  U 
other  repairs  had  to  be  iniide  to  soum  extent  lalnr  in  the  season.  Ti>  avoid  U 
troubLa  with  the  surffttw  water  on  tlie  now  work,  the  principal  natural  drain*  k^ 
opened  out  down  tbe  slope,  und  carefully  paved  to  a  depth  of  from  10  to  14  io'^ 
with  small  stone.  Tba  items  and  percent^iges  of  cost  of  the  work  done  thii»  aeuo 
ore  as  tbllows ; 

Per  Ml 


MafcrliilB  And  e 

8t)bt{Ht<iiDa..„ 
Su>orliitaul«ii 
Out»andtn« 


.    L^WKlilij 


l»l 


Lnin.];  V.   iitUK, 
SujieiiHUudail  C'ui/tJri'Pliia^ 

Mr.  Akthur  HiMsn,  J 

U.B.Aiaialaiil  Engineer.  V 

Slalement  of  coil  o/worlc  dont,  ' 

26,4Moubie  ynrds  stone tSO.EIi.' 

11,366.9  cords  briiab 9,4W.a 

2,008.3  cords  poles 2, 783.il 

93,363  pounds  wire 2,a6<Xll 

B6,43a  ponndB  wire  strand 2,31L( 

800  pounds  staples  and  clevises 3T.I 

Lumber 161>> 

47,704  bnshelscoal 4,711.f 

6,600poHnd8  spiknH 132.1 

Oils 3W.* 

72,708,1 

Labor  pay  roll $40, 147. 23 

SobBisleuce 6,780.33 

46,927.! 

MiseellaneonB  material SCLI 

One-half  valne  property  pnrcLaaed 2,101.1 

DnigH laO.' 

■ftavelingeipenHea IT.i 

Telephone  rent 39. 

Miscellaneous 1,717. 

Total  expended 123,996. 


r 

\ 
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Work  was  begun  October  5, 1892,  auil  cloned  February  11,  1893,  making — 

Number  of  days 129 

Loety  Sundays  and  other  days 27 

Number  of  working  days 102 

Uydraulic  Grader  No.  1  worked , days. .     57 

Hydraulic  Grader  No.  3  worked do...     28 

Total :    85 


Laborers  employed. 


Mouth. 


October,  1892.. 
Novembor,  1892 
December,  1892 
January,  1803.. 
February,  1883 

Total.... 


General 

work, 

number 

uf  uieu. 


Hydraulic 

grading. 

number  of 


men. 


434 
013 
333 


1.680 


18,067  -i- 102  i=  180  men  per  day  on  general  work. 
1,680  -T-   85  =   20  men  per  day  on  nydraulic  graders. 

«  

An  average  of  206  men  per  day. 

Labor  etatenient. 


Month. 


September.  1802 
October.  1802... 
November,  1802 
December,  1802. 
January,  1893  . . 
February,  1803 . 

Total.... 


General 
work. 


Hovn. 
4.180 
19. 10.3 
46.315 
52. 7<»9 
50. 1>09 
11,405 

183,981 


Hydraulic 
grading. 


20,191 


Hour». 

Hours. 

5.310 

lU,  9'J8 
3,953 

5.006 
5,308 
4,904 

2, 392 

Towing. 


17,060 


TotaL. 


Hourt. 
4,180 
24.413 
62.339 
62.  030 
55.173 
13,097 


222,138 


Distribution  of  time. 


Kind  of  work. 


Mattresa  work 

Paving  bank  and  revetment 

Hydraulic  grading 

Dressing  slope 

Care  of  Beet 

Loading  stone * 

Bepalrmg  old  work 

Total 


Hours 
applied. 


111.352 
43.883 
26.520 
14,0:t4 
13.706 
5.195 
7.443 


222,132 


Pay  rolls  as  per  abstracts  sent  in,  not  including  subsistence,  $38,206.48  -h  222.132  = 
17.2  cents  per  hour.  Pay  rolls  $3^.206.48  and  subsistence  $6^780.33  =  $44^986.81. 
$A4,986.81  -r  222,132  =  20.2  cents  per  hour. 

BNO  93 ^237 
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Labor  per  vnit  siatemenL 


Mattr^U  work 

T'uvio};  liuiik  ami  revet nicut, 

Hyilranlic  unnliii;; 

DrcHAitij;  h1u}ic 


Ij4NI<lIUg  StDliO 


Ilonrs      8<inHreii  |    ^^^^^ 


applied.,    bnllt.     ,  ^^^^d.  !   liadAl.   ,I«- 


i:ubic 
yurdi 


Hi 


I 


■|' 


120.480  ;      19,057  ■ 

4P.451  I        r.,292  , 

26..V20  ' ; 

14, 0:U  ; 

3.1U5  i 


4. 450 
4,450 


l.tOU 


Kiod  of  Qiatcrial. 


Mattrens  work,  15,50G  '  Shore  cdnnoction,  5M 


RquHrvM  built. 


Quantity. 


Rqiiurori  built. 


Vmah cords. 

l*oIoa do J 

Stoue  (on  i:i,07ti  a(|uarei«  sunk) { 

Stoni*  (ou  'J, 430  a<]  uareu  loni) • 

WIro {Miunds . . ! 

Wim  Btrarnl do [ 

Spike« do ! 

Staples do 

rievlsea do 


11. 010. 8 
1.947.7 
8.25M.7 
XiH.  9 
90. 827 
66. 4:i2 
5,6tKl 
200 
6iH) 


I 


Per 
square. 

10.71 
.i:i 

.m 

5.86    ' 

4. 28    ' 

.36 

.  OlM 

.0tt8 


Quantity.  .      ^*^, 


347.1 
00.6 


$0.63 
.11 


Bank  paved. S,S 
fiqiiiirejt  ImiJi 


Quantity.  '  ^^ 


16.  0:u.  8 


2, 5:U» 


4.  <U) 


KoTE.— All  time,  as  per  time  sheets,  included  in  above  siatcmcntR  of  di.Htribiition  anil  c^ist  ofl 

MaUrial  per  linear  foot  of  compleieU  work. 


Material. 


!       Total      jPfrl 
I    qiittiitiiy.        foi 


Rrusb oords . . 

INdes do 

Stouo cubio  yards . . ' 

Wire liouiulrt. .' 

Wire  Ktrnnd do 

SiiikftH do 

Staph'H do 


11,366.9 
2.  <»08.  3 
2.'».  .'vC> 

GG.432 

5.600 

200 


lAihor  per  linear  foot  completed  icorh. 

For  entire  work.  indiKliug  liy<lrauUc  ^^roilin^,  towing,  etc..  222,132 -f-  4,450=^ 
hfinrH. 

NoTE.—Seo  **  Labor  per  unit  statement "  for  rlassified  work. 


Suhtfititenrv  stateuwut. 

Total  cost  of  stores  consumed $6, 71 

'J'otiil  coHt  of  Hcrving 1, 7< 

Total  c«>.«*t  of  KuliaiHtt'nce  served g^^ 

Nnnibor  of  rations  i.ssued 21 

XuihImt  of  djiys'  labor  necured .         2^ 

1  Jaily  cost  i)or  ration,  raw 

Daily  cost  per  ration,  served 

Daily  co.st  ])er  ration  for  each  day's  labor  secured 

NoTK. — Two  thousand  nine  hundred  and  twenty-five  days'  labor  eocurod 
party  not  subsisted  is  not  included  in  the  above  statement. 
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Tahulatvd  unit  »hihmviit  of  rnst. 

Til  it  «:orit.  , 


I 


Kind  of  work.  !     r.al.oi-    '  Tutal.       »-^"ti>''\"«*t 

'  aii.l  .M.ili-    Matrrhil.  work  iloi,,.. 

'  hist  fine. 


[attreaii  work *l.:»l;»        *j.:{.m        #:!.y7i;  ^r.-j.  2.'{0. '.»:{ 

uvjiij;  buiik  aufl  n.*vftin«-iit K.-^.V.          .'».  ^JV          7.  .»•!'  lo. Tim;. o<i 

radin;;  uiiU  (lr«>Msiii<r  slopo l..>ir»           .::.i:!          •.;.  i!».->  !».7''I.lo 

oa4lin;£  sloiie .  .'/'.T    .  :,.'.'j  \ .  i):,\ .  «»•* 

iiy  n»lw,etc..  I'loiii  M«*ini>liirt  olUiM*   :».  ••.I".  47 

rii^fl.  traii«|)orlatioii.otli«'i'i»vpriisi"4. 1  jr «!>.'<..•.< 

ue-lialf  value  of  proiH-rty .■ l'  lt»i..s7 

CoHt  of  i*omi»lek*d  work *  1J««.  .vj.s. -jji 

jst  of  rei»airii  to  old  work :  ' 

MatcrialH '  1,!h;('>.1s 

Labor  and  Aulisistciico <  J .  ,">'»:•..  \ti 


Total  oortt  iif  n^pairM :j.  »7o.  ::;» 

tiiirti  tost  of  work  doii« ,    r_»:j,  ihjh.  cm 

I 


150  linear  ft*et  work  «-oiniili'tf>d f  I'jo.  .V_'x.  ■_'{•  :-  1.  I."»0  -    f l'7.  os  jmt  lim-ar  t«M»i . 

educt  cost  of  lo8t  mat s.  fj-*  tii 

II-.'.  OliU.  >\i   :    1.  l:1n         •.'.>.  li>  |it,r  linear  loot . 
Note.— CoAtof  t'lwing, i^U.Siri.lO.  di.striliiiin)  in  aliovc  stati-iiH-nt. 

Lint  iff  H'4ihr'ntls  on  Imud  of  vIohc  o/'  irorl:. 

rin*.  3.36f)  ponndH,  at  .*2.4l» ^<\.\r, 

'ire  strand.  ir»,.VJOiHiundH.  at  !!sJ.4t» .MUm 

pikti*.  12,0«H)  iMMincK  at  .*J.-Mi ■J7l.>n 

oal,  3,000  ixmnd.s,  at  i»i  ci*iii s i.".»j.  .'••! 

Total \,\\vl.v,'l 

UilNiUT  t>l-  MIJ.  ((IC()R4;K   <'.  THOMAS.  StI'llMNTr.NDr.N  P  OF  ('<iNSTIlICTH)N,  I.Ofl.*iIANA 

iu:ni>. 

(inr.r.w  11 1  k,  Mi.^.<,  I'\hrnarif  V:.  Isu.l. 

SiH:  The  plan  of  tin*  work  as  ori^riiially  ]»roiM».'<cd  wa.s  for  a  rontiiniotis  line,  of  siili- 

•qneoiiB  niatn'MH.)  ft>ct  wi<lo.  roiiiiiit'iicit)^  at  thrfoot  of  last  Mas<»n\  work  au«l  <'.\t«Mnl- 

iii;{  downstream  u  <listan«M*  of  1,7a){)  fret,  with  a  .<hoi'o  coinu'ciion  of  bni<h  i'«'v«*tiinMit 

•xii'tuliuj;  ii]»  the  hank  to  an  flevaiionof  ;>  iVft  aliovrtht*  \vat»'r  «in  a  falliii.u-  str«'ani 

•lul  to  5  lee  t  a  hove  when  the  riv«  rwa^  risiuj;;  tlii><  ri'V««tiii«'nt  and  tin*  sIojh-  aln»v«'  to 

•  twu-lhird  stage,  or  to  an  <'h-\aruMi  of  i^l  frrt  on  tin*,  i.akr  riovi<h-n<c-  i»an;»«\  to  In- 

J»v«injd  with  a  stont*  ]>avin«r  lo  in»h»>  thirk  :  Iiank  to  ho  oijuIimI  to  a  s1o]m'.  of  1  on  I. 

*hi81»hHi  wa8  Btrhitly  a«lhfr(Ml  to  in  tli«'  ••»in.<trin'tion  of  Mats  Nos.  1. 1*.  and  !»,  htit 

'^nderiniitruetion.s  slight  1>  modiiird  as  t<»  th«' niiiaiiidn-  of  thi' work.  Imisli  n;vet- 

•»tt»t  beinj^  restricted  to  tin*  water  lin<'. 

Wurkbe^au  Sejitemher  :),  lsl»-.  and  rinsed  clown  on  .irromit  of  liiirh  wati-r  .lannary 
M,  lJlf»3,  with  iy^KyS  linear  feet  of  work  eoni|det<;d  during  tin-  season. 

Charing. — The  bank  alonuj  tin*  jiroposed  work  was  eo\ired  l»y  a  heavy  vfrowth  of 
Hiuber;  this  was  eleared  haek  a  distaine  of  2(M)  iVet  from  sliore:  work  was  dono 
■y  contract  and  same  eompleted  .*<eptenil»eiL'n.  ]S\)'J.  A  int.il  of  :!s  :nies  was  ileared. 
•t  a  cost  of  5M».».9r»  ]»er  a«'re. 

A  second  eon traet  was  let  «»n  Xn\<Mnl»ef  17  for  tlie  .-^la-^hini:  nf  tiniber  lielow    this 

ftafloii*s  Work ,  to  prevent  its  eav  ini;  in  and  foiinini;  an  olistimtion  to  fntnre  w»»rk  in 

l^ay  of  Miaj5.s.     This  timber  wa** -daNlHil  ainl  mt  into  L'ti-fnot  li-nuth.'*  t'oi-  a  di>>taine 

•f  3,400  feet;  widtli  of  ele.arin«r,  IMM)  feet  ;  annnint  eli-aied.  ITi.t;  anrs.  at  <»•»  pet-  :ien-. 

Grading. — Hydranlie  i;radin;i  eoiMinen««d  nn  Siptiinbei  ;•,  1>'il'.  and  N\as(:oiii]ileti*d 

•l  December  15,  18J*2,  total  annmnt   uiaded  beiiiv;  7. <)<>«•  fe(  t.     (irader  No.  1   lieoan 

fork  on  September  3  with  double  ei-.\v  am!  two  liiM-<  of  ho»;e,  on<>  l'    imlnsatnl  om- 

linches;  aozxles,  1  ineh  and  l.iiiM-li.  M-^iMciisely :  pnmp  pie->;nte,  H»opoii!i,|>;  steani. 

D  piiuiid.<!i.    Grader  was  c'ontin'ion-ily  einploved  *»iMein  ii«»ui"»  p«  i  day  nniil  OetobiT 

J  when,  owing  to  the  danp:er  atteinlinj;  its  further  pioiire'»s  by  reason  of  sna.ns.  it 

ras  transferred  to  Greenville  Ffaiboi.  ba\in.i;   lurn  in  sitn  iee  tuenty-.sevon  day>. 
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ciittiiij^  dnrin;j^  that  time  4,205  linear  foot  of  slope,  with  an  average  of  156  feet {8 
day. 

Grader  Nu.  77,  with  :i  sin^Io  orcw  and  one  line  of  2|-inch  liosc  with  1-inch nozzjc, 
ho^an  work  on  8<.>])  tern  her  17,  and  wan  in  tiervice  until  tho  voniplction  of  ihegnjs, 
DtM'fMnhcr  l.*i.  A  second  lino  of  L'l -inch  ho»e  with  fivC'«i<;hth-iU('h  nozzle  Wii4  yn 
on  November  20,  and  was  eontinuinl  for  the  remainder  of  the  work.  Grader  Xo." 
was  in  servire  sixty-nine  workiuij  days,  one-lil'th  of  wliieh  time  was  lost  on  accoaai 
of  necessary  rcpaii's  to  mucliinery.  It  ^^idcd  during  the  season  2,795  feet  of  elope, 
with  an  average  of  4U  feet  per  day  of  eight  hours.  Pressure  used  was  steam,  isi 
pounds;  water.  l.'O  pounds. 

Tin*  bank  (with  the  exception  of  (>(X)  feet  at  the  heailof  the  work,  which  wnspmt 
sand)  was  c<mipns«'d  of  *•  gumbo,"  whirh  out  ra])idly  an<i  washed  without  aiija 
of  gultyiu);.  and  but  for  its  constant  sloughing,  which  was  mainly  due  to  the  $i]a«€ 
of  water  through  tlie  bank  fn»m  a  pond  or  basin  behind  tlu^  work, "but  little  extra 
work  would  have  boon  re<[uired  to  complete  the  slope.  A  large  ilitch  lor  the  dn;ii- 
ai^e  of  this  p<»nd  was  ciptuied  <»n  l-h't-rniber  9,  followed  by  a  total  disnppearaucvoi 
sipe  water  along  the  slope,  and  no  furthersloughin<;  occurred.  I  am  con vinie<l that 
had  this  ditch  been  (»pened  at  the  begiuuing  of  the  work  the  cost  of  slopefh^i* 
iug  would  liuvi-  boon  materially  lessened,  and  for  the  future  protection  of  tbet^ork 
I  would  resptM'irully  rerouniiend  a  permanent  system  of  drainage  to  prevent  ihf 
acruiiiubitiou  of  water  b(;hind  it,  by  digging  ditches  i  feet  wide  ou  bottom  wirJi 
slope  t)f  4  feet  to  1,  the  average  length  ot  which  would  be  liTiO  feet,  depth  .">  fi-et;  ;i 
wooden  culvert  of  logs  tt»  be  c'onstrueted  in  bed  of  ditch,  with  opening  of  Ubyil 
feel,  to  prevent  its  being  closed  by  depc^it  frcmi  overflow. 

Mat  conHtrnrthH. — Mattress  construeti(»n  began  September  13,  1^1)2,  and  wascoai- 
jdeted  IJeeeuiber  28,  181»2;  a  total  of  six:  mats  were  built  and  sunk,  varying  inlfujtk 
from  K\0  feet  to  1.1.S7  feet;  average  lap,  2U  I'eet;  idan  of  «'.onstructic»n  tlie  sanip  as  for 
previous  stMison.  Ever>  thiuu:  was  favorable  for  the  rai>i<l  construction  of  tliis  work. 
u])  to  October  14,  brush  and  poles  being  (ditainedwitnin  2  miles  of  the  work,  wirb 
the  Mipply  at  all  times  equal  to  the  demand,  but  for  tint  remainder  of  the  seawn 
material  was  obtained  from  fsbiiul  \o.  J>7,  10  miles  below  the  work,  and  for  lack  of 
sulHeieiit  towing  faeilities  delays  were  numerous  and  costly.  ^ 

No  iroublf  wa.N  exprvieueed  in  >inking  any  of  the^c  mats,  though,  owing  to  ni 
aeeumulation  of  drift  against  the  moorinv:  barges  over  Mat  No.  G,  it  was  detMUid 
advisable  to  out  on  an  extra  set  of  luoorini;  lines  and  to  strengthen  the  mat  by  |iul- 
ting  in  a  series  of  tiv«»eighth-in«'h  wire  caldes,  securely  fastene<l  to  the  mat's  hi-^A 
and  exti'uding  <l»»wn  the  mat  a  distauee  of  100  feet,  with  a  roiuid  turn  over  eacli  Hw 
of  poles  formiiij:  the  iVame  of  the  mat.  This  was  done  to  ]>revent  the  tearing  kww 
of  the  mat  in  tlie  event  of  the  dril't  etuiiiii;;  under  the  mooring  barges. 

Ihdow  are  uiven  the  uuniher>  and  tlimeu?»ions  of  the  mats  constructed: 

F*et. 

Mat  No.  1 l.OO5bv300 

Mat  No.  2 1 ,  010  bv  :Wy 

Mat  N«».:J OsObVStlO 

M  a  t  N  o .  4 850  bv  a^ 

Mat  No..- l,187bv»in 

Mat  No.  0 830  bV  300 


Total linear  feet..  5.892 

The  amount  i>f  brush  iiseil  ]>er  s'luan^  wa<  0.73  of  a  conl ;  poles.  0.12;  totiU  brush 
and  iM»li?s.  o..s."i  ofa  rnr»l.  Stone  ii«..m1  |ior  square  in  ballasting;  and  sinking  wa8(\63 
of  a  eullie  yard,     (/o^t  ennipleii*.  <1.7i»l»  per  square. 

Hnishrev««tJii«'nt  was  conNiru«ted  as  ])erinstni('l  ions  over  Matn  Nos.  1,  2,  and  3toan 
elevation  of  r>  iVet  above  iln-  -.i.ige  of  wat»*r  at.  whiih  the  mats  were  Iniilt.  This 
revetment  ron-^istod  of  a  douhh>  line  of  brush  laitl  crosswise  between  a  top  and  bot- 
tom frame  of  poles  seeurely  wired  t«»gether  every  x  feet.  This  plan  was  slightly 
ehani^ed  as  per  instrin-rions  for  Mat  No.;,,  the  double  i-ourse  extending  only  tothf 
watt?r  edi;»'.  w  itli  a  single  eourse  lor  the  remaining  distance. 

For  Mais  Nos.  t.r».  an<ld  tin*  levetuieni  exiend«Ml  only  to  the  water  line,  us  directed. 
A  stone  jiaving  10  inches  lhi<k  was  laid  o\er  the  entire  slope  fn)m  low-wat-iT  line  to 
an  ehvation  of  21  i'vot  'Lake  I'rovidein  e  gaugfi.  This  paving  was  closely  laid  by 
hauil.  strict  attention  being  uiven  lo  the  tilling  in  <d'  all  s]»a«es  to  prevent  damftgd 
from  wave  wash. 

The  stone  was  unloaded  on  shqie  by  means  of  whcclbariows  and  a  steam  pil^- driver 
with  "traveler,"  the  i'oiujKirali\r  cost  of  wiiirh  was: 

Per  sqnATfr 

Pile-driver $1,344 

Wheelbarrows ,788 
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During  the  heavy  raina  toward  the  rloso  of  the  work  cousiderable  piillyinc;  was 
caused  by  the  surface  wat-er  aloug  the  .slope  at  the  head  of  the  work^  \vhich  was 
nearly  all  sand.  The^e  were  thoroughly  chs*ired  of  all  loose  material,  re;i^raded,  aud 
repaved  to  a  depth  of  18  inches  .with  small  Btone. 

A  total  of  7,0ii)  squares  of  shore  work  was  built  during  the  season,  including  bank 
paving  and  the  construction  aud  paving  of  brush  revetment.  Hrnsh  usi>d  per  square 
of  revetment  was  0.85  cords;  poles,  0.L7  cords;  total  brush  and  poles,  1.02  cords. 
Btone  useil  per  square  of  paving  was  3.5S  cubic  yards.  Total  cost  per  square  com- 
plete, $9,887.  The  amount  of  brush,  stoue,  and  poles  per  linear  foot  of  completed 
-work  waa:  Brush,  2.62  cords;  poles,  0.15  cords;  stone,  6.25  cubic  yards.  Totju  cost 
per  linear  foot  of  completed  work  was  $27.86. 

Material, — Brush  aud  poles  were  delivered  bv  contract,  two-lifths  of  the  amount  fur- 
nished being  obtained  2  miles  above  the  work,  the  remainder  -10  miles  below.  The 
principal  amount  of  stone  used  was  obtained  by  contract,  shipped  from  North  Ala- 
oama  by  rail,  and  delivered  on  barges  at  Gremvllle,  Miss.  Nine  thousand  eight  hun- 
dred and  forty -three  cubic  yards  of  stone  were  delivered  <m  barges  up  White  River, 
towed  to  the  work,  and  uuJoaded  on  the  bank  during  higli  water.  The  cost  of  re- 
loading this  stone  for  use  was  $0,384  per  cubic  yard.  I  wouhl  respectfully  suggest 
that  in  future  where  stone  is  to  be  unloaded  on  the  bank  at  a  high  stage  of  water 
that  it  be  deposited  as  nearly  as  ]>ossiblc  in  one  body  and  as  nearly  the  top  of  the 
bank  as  safety  from  caving  will  admit,  so  as  to  avoid  the  extra  expense  or  a  long 
wheel  and  the  constant  shifting  of  runs.  The  perceutagu  of  the  ditlereut  items  was 
aa  follows : 


Ifateriul  and  ftupplicii 

Towaj^ 

X«sl)or 

BnbHistoncc 

Ofllce  and  traveling  expenses. 
Svperintendence 


Total  cost. 


Total 


$100. 768. 79 

12,171.50 

:i6.1»»1.49 

8. 167, 71 

610.55 

2,530.00 


Per  cent. 


64.22 
7.32 

21.64 
4.02 

.:i7 

1.55 


166, 269, 13 


100.00 


BepairSf  old  irorJt. — Repairs  to  the  amount  of  $3,713.36  were  done  on  the  last  sea- 
son's work,  consisting  principally  of  rcballasting  revetment  at  lower  end  of  work* 
A  system  of  brush  dikes,  extending  from  the  t'Op  of  the  revetment  to  the  main  bank 
wiB  ordered  constructed  to  prevent  scouring  behind  the  work,  but  owing  to  the  con- 
tinued high  stage  of  water  only  two  of  these  dikes  were  built.  An  itemized  stat42- 
ment  accompanies  this  report,  giving  the  labor,  subsistence,  and  m<it^M'ial  cost  of  each 
class  of  work  in  detail. 

in  conclusion,  I  beg  leave  to  thank  Messrs.  W.  M.  Kellar,  receiver  of  material,  Mar- 
tin Christensen,  foreman,  and  J.W.Webb,  commissary,  for  their  valuable  assistance 
in  the  management  of  the  work. 

The  amount  aud  value  of  material  expended  was  as  follows: 

37,952.3  cubic  yards  stone $76, 991. 99 

15,338.9  cords  brush 14.5X7.81 

2,622.5  cords  ijoles 3, 1>33.  75 

117,760  pounds  galvanized  w ire 3, 55S.  23 

700  pounds  wire  straud  (tliree  eight  lis  incli) 21.43 

.88.416  pounds  wire  strand  (li  ve-eiglitlis  in*  li ) 2,  T2X.  86 

4,900  pounds  wire  spikes 121. 81 

800  ponnds  staples 8. 97 

21,294  feet  lumber 27«.25 

46,000  bushels  coal 5,240.64 

Dynamite,  powder,  etc 276. 25 

1,460  gallons  oils 302.17 

$108, 054. 16 

Lftbor  pay  roll 4 5. 5.S<>.  00       ♦ 

Subsistence 9, 08t>.  i>6 

54, 622. 96 

Miioellaneous  material 345. 38 

Transportation lO:^.  IK) 

Clwuringbank 1.783.77 

Drags 175.55 

Stetionery 115.65 

One  half  value  of  property 1, 067. 76 

Total  expended \V!fe^*iS^A% 
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Huuilior  nrwtjpklng  lUyH.. 


..Uftj 


.  not  iDcliidiiig  *ulH>lBlcncc,  ^15.63 
lliatribulion  of  time. 


HtuDsfbaJlASllna).. 
Slone  (nlntiina) 

tVlTB.  KulVHIIIieil... 

Wl™  nb^a,  av8-elu 


Mttinrial  « 
1 17,(170  nr 


..pnnudn-.i  m!2».0 


N 

1 
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Material  used  per  unit  of  ncdmeut. 


ATnteruiI. 


Total. 


Bm»li ConlH . .  1  2.  385. 4 

P»h8 A <lo  ...I  4117.  5 

Krone cnbif  vunln . .  I  ] (i.  04:j.  7 

Wiri',  ;;ulvaiii£n<1 puuu<lH..i  1«, 273.0 


Per 
Hqiiare. 

.m 

.17 

c.r>u 


Material  used  per  uuit  of  hauk  pared. 
[4,274  H<]uarc8  pn\(Ml.] 


Material. 


8Umc cubic  yanls . . 


Total. 


15. 336 


Pit 
Hqnare. 


3.58 


Bank  gradnd.  - linear  ft'ot. 

I«al>or  r«qiiir»d Ijoiirs . 

SlniM;  (Irf HHed liui'ur  fv«t. . 

Labor  nNjuired luuirn.. 

fttoue  l«»ancd cubic  vanlH. . 

Labor  lequired liours . . 


7  125 
1^800    =t1.7   per  linear  foot. 

5,835 
27. 680    ~l.  75  per  linear  foot. 

9, 843. 1 
18  6u4    =1. 0  per  cubic  yard. 


Ldhw  and  materialf  per  linear  foot,  completed  work. 


Material. 

Bmah cords . 

Folea do... 

Stmie cubic  yards. 

"WIro,  galranieed pounds . 

Wire,  strand  (fiTeH;iKlith8  inch) 

Siilkes,  wire 

SUplea ; 


lAibor. 

Grading  bank lioiirw . . 

Main  work ilo — 


15,288.9 
2. 617. 5 
36, 447. 4 
117, 502 
62. 416 
4,900 
300 


12.180 
243, 962 


Per  linear 
foot. 


2.62 

.45 

6.25 

20.14 

10.60 

.84 

.05 


2.00 
41.81 


Huhiistence. 


Total  amount  expended 
Total  cost  of  serving  . . . 


^1. 086.  D6 
2, 245. 15 


Total  cost,  served 11.3:«.ll 


KamlMrr  of  rations  issued 

Nnniber  of  days*  lalMir  sorurcd 

Daily  cont  per  rat  ion,  served centn. 

Daily  cost  per  ration,  raw do. . 

Duly  cost  lor  ea«.^li  day 'a  labor.  Hecure<l do. . 


38.902 

32, 018 

29.2 

2.t.4 

35.6 


Luit  of  inatt'rialiton  hand. 

tl,884  pounds  wire  strand  (fiveei^litbs  inch),  at  4(1.81 $571. 63 

0,017  pounds  wire  strund,  at  $:j.49. 314. 70 

10.005  podnds  galvaniKi'd  wire  (five  eij^hths  inch),  at  i^3.49 :<80. 58 

14.950  i>ounds  galvanized  wire,  at  $2.79 417. 10 

SS;440  pounds  galrani/ed  wire,  $2.49 1,  :«»r>.  03 

11,  WO  iionnds  spikes,  at  $2.29 2;.8. 77 

700  pounds  staples,  at  $2.99 20. 93 


$3,268.73 
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rrEiiiTH. 

1 37  ronlK  \nt\vn  to  <  ;peenville  Harbor $206. 90 

y. ItftH  tM»nlH  biiiNli  t<»  rtaiiii* 328.01 

'.nn\  riiliii"  vardrt  dt«iir  to  name 7*20.56 

2. »«10  biwIiflH  toal  to  Delta  Point 274.56 

2. 10«  liiiNhi'lfl  i'ohI  to  mirvoy  party 304. 75 

SulMlKtiMire  Mtoi 0*1.  Hiirv« y  party 86.27 

SulisUn-inij  hton'n. IMtu  1*i»Int 105. 90 

KulmiHteurt'  Mt<»n'rt.  cnn)  of  fleet ^  666. 33 

( )De-hAir  value  of  proiierty  purcliiMod 1, 067. 75 

Cleariuir  bank  lielow  tliiH  work 780. 50 

I«,44e 

Total  cro«litn 7.'« 

Tahulatid  unit  Btatentvnt  of  coat. 


Kind  of  work. 


Unit  cokt. 


l^bor 
flntl  aiib- 
Bistcnce. 


Milt  I  n'8s  work aqnares . . 

Paving  bank  aud  rovftuiciit  do 

I^iMilin;;  Ntono 

<>r.idin^  and  nn'SHiii);  bank,  linear  feet i 

ricarin>;  bank 

Towing 


$1,452 

1.076 

.374 

1.003 


Material. 


Total. 


EntiRi 

of  Wfll 

done 


$2,287 
a.  214 
.01     i 
.108  ! 


$3,739 

9.887 

.384 

l.lll 


Oflici*  I'xponditiirtia 

Transportation 

Property ,  one-balf  value. 


Total  coat  work  dt»uc. 


Gcwt  of  repaira  to  old  work : 

C'oNt  of  material 

Labor  and  BubMJMli'nct' . . 


$66.  W 

70, « 

3.7« 

7.R 

1,73 

12,17 

11 

10 

i,o< 


Total  coat  of  n-pair  work 


162, 5S 


3.11 


Entire  coat  of  ito.nnon'fl  work i    166. 2( 

I 


6.835  linear  foet  work  coniplctetl:  $162,533.07  -i- 5,835  linear  foet-  $27.86  per  linear  foot. 
Very  ro«i»rctfully, 


Mr.  Artiu'R  HinKR. 

U.  S.  AHsittatU  Engineer, 


Oko.  C.  Thomas, 
Superi  h  ten  dun  t  of  ConHirmetm 
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Ri:rOKT  OF   ASSISTANT  EXGINKER    II.  ST.  L.  COFP^IK   OX  WORK   AT   VICKSBrRQ. 


Sir: 


VicKSiii'iuJ,  Mi8S.,  April  SO,  189^ 


I'irkHhttrfj  Jfarhor. — At  tho  tiini'  of  .**iilnnittin^  tlie  last  Annual  report  the  dre 
Henulon^  <>V  the  Alabama  I)riMl*(in>;  and  .Fotty  C-oin]»any,  was  working  in  tbeoaiin 
the  oxt«*nsion of  tbo  original  contract  of  ISOl  (11 .9  cents).  TLc  coiitract  was  comph 
and  the  linnl  c.Mtiinate  submitted  July  81,  1X92.  Ah  H(»on  a.s  tho  dredge  was  rcmo 
from  The  canal  »'arcfulcro.'4.s  8ecti«»ns  throiighontthe  entire  harbor  were  sounded  i 
the  fill  ami  general  <'hange  in  form  of  sIojm.'S.  etc.,  obtaine<l.  a  n*port  of  which 
for\vanUMltf»  olliceat  Memidii.s,  tog«'thcr  with  detailed  drawings,  map  sections. 
The  fill  in  canal  and  hasin  from  .S'])tcm1>er,  IKH.to  Angnst.  1K92,  as  estimated  fi 
the  RonndingR,  was  12t»,()<)l  cubic  \anlssitu  measurement,  eijnal  to  150,340  cubic  yi 
Hcow  measurement.  The  dredging  was  carritrd  on  in  Ku<'h  a  nuinner  as  to  obtai 
channel  dei>th  Xi^  the  zero  plane  of  the  gauge,  hut  this  \n  as  not  realized  pennanen 
as  the  sides  of  the  cut  slid  in,  reducing  the  level  of  the  bottom  to  -f-  2  fi^et  at  fi 
and  later  to  an  average  in  canal  of  -f  tj  {\*ii\  on  gauge,  the  basin  being  considem 
deeper. 

The  theory  of  the  subsidence  of  the  sid<*8  of  the  excavation  and  cause  of  exeea 
lill  was  submitte^l  with  my  rep(»rt,  mentioned  above,  it  being  recomnionded  t 
Klojies  be  cut  and  the  dam  ut  head  of  basin  be  com]deted  in  order  to  remedy  t] 
detects. 
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On  July  22,  1892,  I  Bubmitted  t-o  you,  in  accordance  with  instrnctionB,  a  project  for 
the  fiirtlior  expenditure  of  $80,000  in  the  harbor.  Tliis  jirnject  coutemphited  the  use 
of  tlie  "  Menge'^  dredge  and  acoutractor'H  plant,  tho  continued  dredging  of  the  canal 
and  basin,  and  deposit  of  dumpage  on  dam  at  head  of  basin,  and  tho  constructing 
of  a  leyee  on  said  dam  to  level  of  De  Soto  Island. 

The  new  contract  was  let  Oct<ober  1,  1892,  to  the  Alabama  Dredffing  and  Jetty 
Company  at  16  cents  per  cubic  yard  in  scows,  the  increase  in  price  being  caused  to 
a  great  extent  by  clause  in  specifications  requiring  dredges  to  keep  channel  open  for 
nayigation. 

Work  was  commenced  on  this  new  contract  January  30, 1808,  your  orders  being  to 
cot  to  the  — 5-foot  plane,  to  dump  no  mat(*rial  on  dum,  and  t-o  cut  perpendicularly, 
making  no  slopes.  The  work  oi  dredging  is  progressing  satisfactorily  up  to  the 
present  time,  the  material  being  placed  in  Lake  Centennial,  west  of  I)c  Soto  Island, 
at  such  points  as  will  be  benehcial  if  the  Yazoo  project  for  improvement  of  harbor 
ia  undertaken.  An  approximate  survey  of  the  canal  and  basin  was  made  March  15, 
1893,  and  from  the  soundings  it  was  estimated  that  a  fill  had  taken  place  amounting 
to  120,062  cubic  yards  (in  situ)  since  August,  1892.  This  fill  includes  all  the  area 
within  the  limits  of  the  top  of  chan^ng  bank  on  each  side  of  excavation,  and  shows 
that  there  is  a  continuation  of  the  increased  accretion  tliat  has  occurred  in  the  last 
two  years.  The  only  way  to  check  this  abnormal  fill  (as  stated  in  my  former  reports) 
is  by  building  the  dam  at  head  of  basin  to  cut  olF  all  infiowing  currents  that  are 
laden  with  silt  from  the  main  river. 

The  dredging  np  to  date  in  the  harbor  is  as  follows : 

Excavation  (scow  measurement):  Cable yard». 

1888..... 321,941 

1890 465,573 

1891 331,204 

lg92 294  447 

1893  (to  April '3b/i"ncVnVivey!^^!^''.!!".."!^  156|918 

In  1888  the  price  in  situ  was  18  cents  (Alabama  Dredging  and  Jetty  Company). 

In  1890  the  price  in  scows  was  10  and  12  cent«  (Alabama  Dredging  and  Jetty  Com- 
pany). 

In  1891-92  the  price  in  scows  was  11.9  cents  (Alabama  Dredging  and  Jetty  Com- 
pany). 

In  1893  the  price  in  scows  was  16  cents  (Alabama  Dredging  and  Jetty  Company). 

The  12  cents  in  1890  was  account  long  haul,  which  was  never  made.  The  plant 
now  employed  by  the  contractor  is  the  same  as  last  year. 

The  original  intention  of  working  the  ^*  Men ge"  dredge  after  repairs  were  made 
was  abandoned,  and  she  has  been  looked  after  and  is  held  in  reserve  t4»  use  in  case 
the  contractor  fails  to  carry  out  tho  present  contract  in  acconlance  with  the  specifi- 
cations. With  the  exception  of  a  new  roof  covering  put  on  October,  18J»2,  no  repairs 
have  been  made  since  last  year's  extensive  overhauling  of  her. 

Delta  Poinif  Louisiana. — Last  year  the  continued  caving  of  the  bank  above  the  Delta 
wharf  boat  and  the  deterioration  of  the  revetment  below  necessitati'd  a  more  careful 
study  of  the  changes  in  the  river  along  the  Delta  Point  reach.  A  survey  was  niade^ 
and  inaps  and  cross  sections  of  bank  submitted.  A  com]>ariHon  of  the  lines  and  sec- 
tions of  former  years  with  the  results  of  the  survey  showed  that  the  change  in  the 
Delta  bank  had  been  gradual  and  not  very  extensive  since  188-1.  A  <leep  hole  hail 
been  scoured  out  by  the  confined  low-water  current  in  the  vicinity  of  the  upper  end 
of  revetted  reach,  threatening  its  stability.  On  January  18,  1893,  taking  advantage 
of  low  water  and  availability  of  organized  party  that  had  just  coni]»leted  work 
above  Greenville,  outfit  was  sent  down  to  construct  and  sink  a  mattress  in  the  deep 
hole,  it  being  deemed  expedient  to  ])ost  pone  the  u]>per  bank  work  till  another  low- 
water  season.  A  mattress  300  by  685  feet  was  made  in  the  usual  manner,  but  in  sink- 
ing was  torn  from  its  fastenings' and  floated  to  the  bar  just  below  the  Vicksburg, 
Shreveport  and  Pacific  Railway  transfer  incline,  where  the  sunken  end  lodged.  The 
mattress  was  cut  in  two,  and  the  end  remaining  intact  towed  up  in  the  eclriv  about 
half  a  mile  and  snnk,  it  being  impossible  to  get  it  to  the  desired  ]>oint.  A  full  report 
of  this  was  submitted  in  February.  The  cost  of  the  work  was  as  follows,  including 
towing  from  Greenville  and  return: 

Subsistence $1,630.69 

Wire  spikes,  cable,  coal,  etc.,  from  Greenville 2,871.92 

Repairs,  brush,  stone,  hardware,  coal,  etc.,  purchased 4, 577. 11 

Time  list,  labor  account 3,896.70 

12, 782. 42 
Credit,  material  returned^  deducted 2, 389. 91 

Total  cost  of  work 10,492.51 
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Thirt  gives  cost  i»ct  square  of  100  squnre  feet  of  $5.10,  and  per  runuiiig  foot  of  $15.31 
Material  per  sqiiai'c  an<l  per  runuiiig  foot  >va8  as  follows: 

[Mattrc-tM  300  by  685  feet.] 


Material. 


"NVIn-.  rablo pouml*. . 

Wlrc-Vo.  12 do... 

Spikivt do — 

JiiiiHh C. 

IN.lw* C. 

SUhii^ cubic  yards . . 


Total 
anioiiut . 


ir>.r.25 
9.G3& 
1,700 
1.219 

202.8 
1,059.57 


Per 

nquare. 


7.55 
4.70 

.kt; 

.51 

.OU 
.575 


Only  ])art  of  the  mattress  wiis  sunk,  374.1  cuhic  yards  of  rock  received,  not 
iiu-luded  in  this,  being  unloaded  in  a  pile  on  bank  fur  further  use.  llie  outfit  wu 
rotnrntul  to  Greenville,  Miss.,  and  party  disbanded  about  February  15, 181>3. 
From  my  re]»ort,  submitted  at  close  of  this  work,  I  quote  as  follows: 
^' The  following  moditications  in  the  practice  in  mattress  work  arc  suggest-cd  to 
nie  by  the  i)resont  disaster:  In  the  first  pbice,  the  necessity  for  reenforcing  the  de-ad- 
men tin)b<M'  with  iron  where  cable  comes  in  contact  with  it,  even  when  overlarge, 
to  pnM'Indr  any  ]H)Ssibility  of  Hhearing;  also  the  advisability  of  bnildinjg  heads  every 
2()tl  feet  acro.ss  mat,  so  that  in  case  of  drift  the  mat  can  be  cut  and  the  lower  part 
droppeil  downstream  and  sunk,  or  where  it  gets  away  it  can  be  cut  in  200- foot  sec- 
tions with  heads  of  sufhcient  stiifness  to  sink.'' 

As  soon  as  the  river  dro)»s  to  a  nuMlinm  low  stage  a  careful  examination  and  soand- 
ings  should  be  made  at  Delta  Point,  in  view  of  the  probable  necessity  of  further 
re]Kiii'S  and  additions. 

Yours,  very  respectfully, 

H.  St.  L.  Coi'PicK, 

V,  S.  Assistant  Engineer. 
Capt.  C.  Mc'D.  TowNSEND, 

Corps  of  Engineers y  U.  S.  A. 
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COMPAinsON  OF  LOW-WATKIt  SOUNDINGS  TAKKX  THROUGH  LAKE  PROVIDENCIC  REACH, 

1882-1891.  INCLUSIVE. 

Memphis,  Tenn.,  November  £,  1S9S. 

Sm:  1  have  the  honor  to  invite  your  attention  to  the  accompanying  tables  derived 
from  the  low-water  surveys  of  Lake  Providence  Rea<*h  since  1882,  and  to  certain 
deductions  I  make  therefrom  as  to  the  effect  of  the  works  whi<'h  have  there  been 
<'onHtrinted  upon  the  low-water  channel. 

Thesr  tables  contain  the  following  data  computed  from  the  maps  for  every  section 
surv<ye<l:  First,  the  width  at  bank-full  stage;  second,  the  low- water  width,  taken 
at  an  Jirliitrary  sta.ue  (minus  1.5  feet);  third,  the  maximum  dex»th  on  the  section 
at  the  same  stage;  fourth,  the  mean  depth ;  fifth,  area  of  the  section — these  elements 
being  computed  both  with  and  without  chutos.  These  soundings  were  taken  in  the 
years  1SS2. 1883, 1881. 188<i  18S8.  im\  and  1891. 

I  have  also  made  the  following  subdivisions  of  the  reach,  and  eiunputed  the  means 
of  the  above  data  for  the  various  sections:  First,  from  Station  61  to  87,  inclusive, 
whieh  is  opposite  and  below  the  dikes  which  are  in  existenee;  second,  from  Station 
39  t<»  tiO,  whieh  includes  the  section  of  river  in  which  dikcH  have  been  constructed 
and  di'stroyed. 

The  i)ortion  of  the  reach  above  has  been  divided  into  three  sections  im  ac(;ount  of 
the  im])errcetions  of  the  reeords.  the  early  surveys  only  extending  to  Station  14. 
IJetween  Stations  11  and  29  there  is  a  further  conipli«ation.  due  to  the  fact  that  in 
eertain  years  soundings  were  only  tak<Mi  at  the  even  stations.  In  making  compari- 
sons, therefore,  1  have  only  selected,  through  this  section,  the  even  stations  to  deter- 
min«''the  mean  shown  on  blur  i)rint8  by  a  full  line.  The  mean  of  all  soundings  is 
shown  by  a  broken  line. 

Tables  showing  these  mpans  are  also  a))i>euded,  and  they  are  also  graphically 
represented  on  the  accompanying  drawings. 
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It  will  l>c  noted  from  th«MO  taM**s  tluit  there  lias  l)tM'ii,  lirst,  n  jjencral  increase  in 
biuik-t'iill  width;  Hecund.  a  marked  increase  in  tlie  widths  at  a  1.:*)  sta^e  to  1888.  with 
the  cxcc^itiono  of  frtmi  Stations  (il  to  87,  Avhile  in  IHJM  all  low-water  widths  show  a 
(liniiuntion  from  those  of  189();  third,  the  maximnmde]ith.s  have  diminishe<l  (thdu^h 
iiot  materially  from  Stations  40  to  87  nntil  1891);  fourth,  the  mean  d<?i>thH  have 
«iiminiKhcd,  except  between  Stations  fil  and  87;  fifth,  that  an^s  a]>pear  to  have 
increased  until  1888,  and  since  then  diminished. 

In  other  words,  the  lar^e  expenditnre  on  Lake  Providence  Keach.  and  for  levees 
in  the  third  district,  has  been  accompanied  by  a  jrradiial  increase  in  hi^h  and  low 
Tvater  widths,  and  a  diminution  of  maximum  and  mean  depths,  exce]>t  lietween  Sta- 
tions VA  and  87,  a  distance  of  2(5,()00  feet,  and  the  survey  of  1891  gives  j^^ronnds  for 
n]»prehension  that  further  deterioration  may  there  occur.  The  reduction  iu  an^as 
as  well  as  low-wat^r  widths  in  1801  is  also  deserving*  of  serious  consideration,  espe- 
cially whero  accompanied  by  a  re<hict)on  of  mean  and  maximum  depths. 

Such  injurious  changes  iu  the  regimen  of  the  river  through  this  reach  should  be 
accompanied  by  a  deterioration  in  the  navi;jab!e  channel.  A  direct  com]>arison  of 
the  various  crossings  is  im]>racticable  on  account  of  the  extensive  changes  in  their 
position  during  the  last  ten  years. 

in  the  following  table  the  Ica-t  depths  on  cr(»ssings  report-ed  since  1884  is  given, 
derived  from  the  annual  reports  to  1890: 


Tear. 


I)vHft 
]887 

1888 


Lenat 

1     Lake 

depth  on 

ProvJ- 

rross- 

1    done© 

ings. 

j    gauge. 

Feet. 

!     IWt. 

11 

5.8 

13 

» 

8.5 

5.3 

7 

4.5 

9 

tt 

1>*W) 
18'.X) 
1«91 
1892 


Looflt 
dt^ptli  on 


Feet. 
8.5 
II 
I 
6 


Lake 
l*rovi- 

di-u<'<4 
gauge. 

Feet. 

to.    mAj 

H.'t 
10 
1.35 


In  investigating  the  causes  of  these  changes  of  regimen,  it  has  been  noted  that  the 
results  appear  to  l>e  independent  of  the  stage  of  water  at  which  the  surveys  were 
made.  (Hydrographs  of  Lake  Provide.n<-e  are  submitted  for  the  various  years  with 
the  dates  of  surx'ey  recorded  u])<m  them.)  And  that  records  of  the  rat^.' of  cav- 
ing in  the  vicinity  of  Elton,  as  report«'d  by  the  Louisiana  board  of  engineers,  indi- 
cate that  in  that  s<*ctit»n  of  the  river  caving  has  rapidlv  increased  in  recent  vears; 
from  18tJ0  to  1882  I>eing  at  the  rate  of  100  feet  a  year,  and  fnmi  18X2  to  1890  at  the 
rate  of  262  feet  i>er  year,  and  froju  18iK)  to  1891  over  000  teet  per  year. 

Observations  have  been  made  of  the  int^'usity  and  dire<'tion  of  the  river  currents 
during  high  and  low  wat-t^r.  Three  stations  were  selcrted;  one  near  the  head  of 
reach  at  Pilchers  Point,  a  second  at  Wilsons  Point,  about  tlie  middle  ot'  the  reach, 
and  the  third  at  Shipland.  The  accompanying  bine  prints  show  the  results  of  the 
observations  at  Wilsons  Point  and  Shiplan<i. 

The  thread  of  maximum  vehx'ity  during  tloods  did  not  <'oincide  with  that  during 
1«)W  water.  At  Louisiana  Hend  and  Shipland  the  thread  of  maximum  velocity  dur- 
ing floods  was  on  bai-s  outside  (»f  the  low-water  channel.  A  continual  variation  in 
the  locns  of  the  maxinuim  velocity  at  Wilsons  Point  during  tloods  was  al^^o  observeil. 

It  is  tob<*  not<Ml  that  on  the  crossings  above  Shijdand  in  1891  there  wa-*  Init  7  feet, 
with  the  L'ike  Providence  gan«ie  reatling  10  feet,  and  in  1892  7  feet,  with  the  Lake 
l*rovidence  gauge  reading 7. r»  feet. 

The  observed  mean  velocities  during  llo(»«ls  at  Wilsiui.s  Point  have  also  been  plotted 
under  hvdrographs.  There  has  been  an  iiurease  in  Hood  heights  from  18s2  to  18iL*of 
3.«  feet;'  the  Hoods  of  ISHO.  18<U,  and  ls!»2  excoeding  in  hi-iglit  that  of  1S«2. 

The  maximum  and  minimum  gauge  readings  at  Lake  Pro\  idence  Ueack  during  the 
j>eriod  from  1882  to  1892  arc  as  follows  : 


Date. 


1882 
1883 
1884 
1886 
1887 


waiiT. 


'AH.  40 
.'{7.01 


Low 


8. 
4. 


Ihuo. 


I 


no  ;    ]i»f< 
'Jo  ■    1SK!» 

■VJ       \f.02 


Ihul) 


:w.  10 

Ln».  40 
41. (M» 
41.1 
41.0 


Low 


watiT.    I    \val»T. 


5. 50 

2.W1 

S.  5«J 

0.6 


I 
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These  observatioDS  appear  to  indicate,  first,  that  while  the  closing  of  chutes  and 

the  diminishing  the  widths  of  the  river  by  means  of  permeable  dikes  will  tempon> 

rily  improve  ite  low-water  channel,  if  the  bank  opposite  be  not  protected  from 

cavine,  the  channel  will  gradually  remove  from  their  sphere  of  action;  secoad, 

that  tiie  constrnetion  of  levees  in  the  third  district  has  largely  incrc^ased  the  force 

acting  during  high  stages,  but  that  it  is  very  doubtful  whetner  this  increased  forc« 

is  being  applied  through  Lake  Providence  Keacb  in  such  a  mauuer  as  to  prodoee 

work  n set ul  in  improving  its  low-water  channel;  that  the  force  acting  has  been 

increased  during  floods  is  shown,  not  only  by  tiie  gauge  heights  recorded,  but  bj 

the  measured  maximum  discharges  past  the  latitude  of  Lake  rrovidence,  which  an 

as  follows : 

Cubic  feet 
perMoood. 

1882 1,057. 000 

1890 1,288,01)0 

1891 1,346,000 

1892 1,433,000 

The  principal  points  of  nppliciition  of  this  increased  force  appear  to  be,  first,  the 
levees  thoniRclvcrt,  which  it  breaks  wIhmi  practicable:  second,  caving  banks:  third, 
bars  beyond  the  reach  of  low  water;  while  in  some  places  it  is  applied  iu  aestroy- 
ing  the  low- water  channel  of  the  preceding  year  and  increatting  the  amount  of  sand 
that  is  necessary  to  be  moved  during  the  succeeding  low  water. 

That  levees  can  be  constructed  that  will  better  direct  the  flood  flow  through  Lake 
Providence  Reach  is  possible;  the  advisability  of  such  construction  is  «iuestioned. 
A  levee  is  primarily  and  principally  intended  to  protect  land  from  overflow ;  to  util- 
ize it  for  improving  navigation  would  necessitate  its  location  in  the  vicinity  of  the 
currents  to  be  ccm trolled,  and  render  it  liable  to  be  breache<l  by  caving  bunks.  It« 
normal  function  of  protecting  property  is  too  important  to  expose  it  to  such  risks 
for  the  uncertain  benefits  to  be  derived  from  it«  influence  on  the  navigable  channel 

licveos  will  continue  to  be  constructed,  whether  injurious  or  beneficial  to  navigs> 
tion,  and  it  beconicH,  therefore,  a  question  of  vital  importance  t-o  prevent  the  forces 
acting  during  a  flood  stage  from  causing  a  further  deterioration  of  the  navigable 
channel  at  tbiH  locality. 

Lake  Provid(>.nce  Reach  has  been  selected  by  the  Commission  for  the  application  of 
its  methods  of  river  improvement.  The  country  will  reasonably  expect,  with  the 
liberal  appropriations  ot  the  last  Congress,  some  practically  beneficial  resnlts  in  the 
interests  of  navigation.  Without  a  large  porti<m  of  the  appropriation  which 
reniains  nnallotted  be  applied  to  Lake  Fro vidento  Reach,  or  there  is  some  change 
in  the  physical  conditions  which  have  obtained  during  the  last  ten  years,  these 
expectations  can  not  be  realized. 

The  deductions  made  above  are  only  intended  to  apply  to  the  portion  of  the  river 
surveyed.  Data  is  inmifiiclcnt  to  deduce  a  general  law  applicable  to  the  whole 
river.  It  is  deemed  ]>robabl'e  that  where  the  threads  of  maxinium  velocity  coincide 
during  high  and  low  water  stages,  the  construction  of  levees  has  imjiroved  the  low- 
water  channel.  I  have,  however,  investigated  the  question  whether  the  injurious 
eff'ectw  noted  in  Lake  Providence  Reach  might  not  be  due  to  a  deepening  of  the 
river  above,  which  was  gradually  extending  downward  and  causing  a  deposition  in 
the  reach. 

It  <;an  be  stated  that  from  the  limited  records  of  the  third  district  no  evidence 
has  been  deduced  that  levees  have  improved  the  navigation  at  any  locality  between 
White  Kiver  and  Warrentcm. 

Very  respectfully,  your  obedient  servant, 

C.   MCD.   TOWNSEND, 

Captain  of  Engineer: 
Gen.  C.  B.  Comstock, 

Colonel  of  EngineerSf  U.  S.  J., 

Fresident  Mississippi  lilver  Commission, 
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Surety  of  Kovcmber,  1888, — SecHon»  of  rhvr  from  Range  o  to  13,  invlnsive,  reduced  to 

— 1.5  on  Lake  Providence  gauge. 


Bange. 


5 
6 
7 

H 


Main  ohAnnel. 


Width. 


■| 


3,630 
2,440 
2.  »20 
2,  :uo 


Mazi. 

mnm 

depth. 


» '  3.«i0 

10 1  2,400 

11 1  1.850 

12 1  2,110 

13 7.790 


44 

43 
43 
30 
44 
65 
61 
61 
45 


Area. 


ChtitiMt. 


I  Maxi- 1 
Width. ,  nniiii  ;  An'a. 
depth.  I 

■--I 


Channel  and  chntt'n. 


I 


HiKh- 
water 
width. 


Width. 


56.400 
5>4. 100 
57. 4(M) 
54.  U<H) 
76.400  I ' !      4.2K'  '" 


I 

4.  >*r»o  I 

4.4tKl  I 
3.0:J0  . 
3.  L'ik» 


54.  7«iO 
56.  hiOi) 


4,IHU) 
4.  'J(K) 


60.  .'»iK)  '■ 10.  »M)0 

rJ8. 604»  I ■ J<.  :i«iO 


3,6.30 
2,440 
2, 320 
2, 310 
3,6<K) 
2. 400 
1,850 
2.110 
7,790 


I 


ATtfSU 


56. 400 
58.100 
57. 400 
54. 0«KI 
76. 400 
51. 700 
.'>6.  84N) 
(Hi.  500 
I'JH.  (MH) 


Total. 


128,510"      442  1    608,900 ■ 47,340 

III  !  . 


28.510  (KH.OOO 


Mean  area 

Mean  width 

-Mean  depth 

Mean  niaxiuiiimd(;|»th  J 
Mean  bigh-wator  width . 


67.655 
3,168 
21.4 
49.1 


67,  fiSi** 

3.  U'rii 
21.4 
4l».  1 

5, 200 


Survey  of  Xovember  and  December,  ISOO. — Sertiona  of  rirer . 

#ii?e,  reduced  to  — I.ii  on  Lake  Providence 


from  Range  5  to  13,  indu- 
gauge. 


Range. 


Main  channel. 


I  Maxi> ' 

Width.  <  mum  | 

j  depth.: 


Area,    j  Width. 


Chutes. 

Maxi-  i 

mum  I 

.depth.  I 


Area. 


(.'hannol  and  chutes. 


5 3.32t) 

6 4.140 

7 "  3,820 

8 i  3.000 

9 !  3,900 

10 31500 


11  . 
12. 
13. 


3.340 
3,  (WW 
2, 830 


44  I 

— *  I 
33, 

22 

26  I 

25  1 

35  I 

39, 


.')3.400  , 

49.800  ". 

48.  Too  I. 

49. ::(0  . 

51.iUK»  . 

5»J.  :ino  , . 

59.8(!0  , 

52. 60.)  ' . 

5O.6»i0  ■. 


<    •     a    •     >    '   • 


HiKh. 
water 
width. 


4.890 
4. 700 
4. 220 
3, 7(»0 
4.ir20  ! 
3.80U  ! 
3.  900  i 
10.000  I 

9.:;:i0 


Total j  31,500  j      272  1    472,100, 48,550 

III  :  ■  '  I 


Mean  area ,. 

Mean  width 

M««n  depth 

Meiui  niaxiiuum  depth  .. 
Mean  liigb-wat«r  width . 


52. 455 
3. 500 
15. 0 
:.U.  2 


Width. 


3.320  I 
4. 140  ■ 
3.820  , 
3.600  , 
3.900  , 
3.500  ' 
3.  .'{40  I 
3. 0.">i) 
2, 8;jci 


Area. 


53. 400 
49. 800 
48. 7U0 

49,  :mio 
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.v.!.  8U0 
.''i2,  (iOO 
.'>0. 6(HI 


31.  .'.(K»  .  472,  IOO 
j 

52.  I.V, 

:<.  .'lOo 


5, 304 
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liuri-fg  e/  Oeloher  and  Nomibn;  l&ll.— SecliOHi  of  rirer  from  Range  S  to  tS,i*clKtivt, 
reilvi^cd  lo — 1.-7  on  Lake  I'rocidtm't  gauge. 
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Be,*") 
«,n» 

31,  SW 
M.*l» 

SS.SaO 

•"^i       '" 
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' 
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"r 

S^h"ISK!^a"S. 
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82,  B 
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^. 
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57.S1I0 

74.:jiio 
mIouo 

j 

Iris 

l.BOIl 
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6* 
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im 

Hi 
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Survei/  of  Xoremhfrf  ISSS. — /iVrii  sfrtiontt  of  river  from  lUnuje  If  to  ^S,  iiii'luHitf,  ndurttt 

to  —1,5  on  Lake  I'mrhUnw  fjauye. 


Main  rlianncl. 


]Saii2;(*. 


iMaxi. 


I 


j  Wiutli.-  iiiniii  I 
I  .  depth.' 


14 «,1«K)  r>:i 

IC r.,jm)  4:j 

18 ;t.:t"i)  (ii 

2(1 '  l.:{L*o  4i» 

•ri 1.7<:n  ■  til 

24 2.700  itli 

28 '  a,  3m»  24 


A  ma. 


i:t],8<H) 

IW.IJOO 
110,  TIKI 
.'i(».  OHO 
«H,  tH!0 
i*l ,  1)00 
54.  MiU 
54.  2i)J 


C'hiiH.'.->. 

.M;i\i- 
Will  til.    Ill  I  (III      Arcii. 


Total 2t»,5:;o        380       691,4(M> 
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1 
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::,oiii 

:;.  ::(•(! 

.    ifO.  700 
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1 .  .•;2(» 

.70.  OIN) 

I.  ••r.o 

i.7fi<» 

00.0011 
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2.7i»n 

KI.OOi 

.i.UU) 

2,  S5l» 
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:'..  :)iH) 

■    5l.2«0 

:j7,  ii«> 
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'  «;iii.  100 

M^can  area 

Meaii  widtli 

Mean  depth 

Mean  iiiuximiini  depth  . 
Mean  hi^h- wutor  \\  ulth . 


K6. 425 
2ri.  I 

47.5 


80.  4l'5 
:!.::I0 
•JO.  1 
4 1 . .) 

4.  oh; 


Surrey  of  Xoremhtr,  IS8S. — Sertioni' tff  rircr  from  Itantje  14  to  7s,  inf'hiKir(;r('iliicnI    to 

—  l.'t  on  l.ukv  ProridcHrr  (jninje. 


Main  <*haiim-I. 


Range. 


Miixi- 
Width,    iiiiim 
di'pth. 


U 

l."» 

16 

18 

20 

21 

22 

24 
25 
20 

23 


.1 


6. 


.1  1. 
>  1. 
I     1. 


I     1. 

I    2. 

3. 

!    •» 

I  5! 


100 
700 

'joo 

4.50 
700 
5J20 
700 
000 
S50 
300 


53 
52 
4:1 
01 
4i) 
56 
01 
00 
53 
47 
30 
24 


A  roa. 


Chutes. 

.  Maxi- ; 

Width.,  iiitiiii  [  Aiva. 
.d<-l»th,' 


Chaniii-l  and  (-]iiitc8. 


131. 
i:'.5. 
1.".:;. 

.'•n. 

51. 
00 
05. 
SI. 
05. 
51. 
51. 


SOO 
^00 
::iio 
70.1 

IMH) 
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(:0<) 
'JOO 
000 
5<iO 

soo 

200 


lli'.ih- 
\\  Uitb. 


7.740 
0. 4.50 
5.  'MM 
'.'..  010 
4.:'oo 
4.  :;oo 
4.  K5o 
n.  ::iMi 
;{.  2:50 

3.  ti-jo 
;'..  '.MO 

4.  .520 


Total '38,600'      575   l,oio.:«uo. • .55  lOo 


Width.  .  An'a. 


I 
~i 

0,  UK) 
.5.700  ■ 
5.2«'o 

:i.  ::(io 
I.:t20 

1,450 
1.760 

l.OJO 
2.  Too 
;{.  0:10 

2.  S.50 


13I.SIH1 

i:«.5.500 
15:{.  :;iht 
W.  7«»o 
50, 000 
.51.700 
60, ikjo 
65,  iiiKi 
81.600 
05.  .5<MI 
5t,  Hon 
.54.  2«'0 


::>*.  i'K»o   l.oiii:;iio 
I 


Mean  area 

Meau  width ! 

M4-nn  depth 1 

Me»ii  niaxiuiiini  dtqith . 
Meis«n  higli-water  widtli. 


8*.  192 
3,217 
26. 2 
47.9 


.><1.  1!»2 

3, 217 
2<'».  2 
4T  !♦ 

4,  507 
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^B       Saney  of  Nor«mher  and  iifn-mSw, 
^H                                               reduced  to 

ISBO.-ScolSont  ofrifer  fram  Banpe  IS  «o  i8,  ll^| 

-1.5  OH  Lake  ProKidenc^  gauge.                           ^^M 
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V          ^rvey  <^  .Vovemier  and  Deaemler,  1890.— Eita  nmtiew  of  riiw  /ram  fid«^  "^1 
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Svrrey  of  October,  1884, — Sectioua  of  nrerfrom  lianye  :10  to  .19,  inchiHire^  redvced  to  — 1,5 

OH  Lake  ProvidtHce  ifauge. 
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Surreif  of  Xoremherj  1888, — Sectiona  of  river  from  Rantjv  30  to  39^  hichisire,  reduced  to 

— 1,6  on  Lake  Providence  gantje. 
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H  of  September,  ISSS.-^Seotions  of  river  from  Range  61  to  87,  incluHve,  reduced  to  —1.6 

on  Lake  Providence  gauge. 


Bange. 


Total. 


Main  ohaond. 


Width. 


8.830 
2,680 
2.300 
2,250 
2,110 
1.810 
1,800 
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2.740 
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nigh-water  width. 


50,840 


Maxi. 
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depth. 
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6.') 
52 
45 
46 
30 
22 
16 
13 
50 
20 
38 
33 
35 
33 
23 
20 
15 
12 
51 
64 
60 
57 
40 


Area. 


40. 
36. 
51. 
47, 
59. 
47. 
40. 
49. 
41. 
31. 
24. 
30, 

SI. 
41, 
46, 
40, 
35. 
40. 
45. 
20, 
10, 
14. 
45. 
40, 
50. 
47. 
50, 


000 
200 
2(10 
200 
100 
.''jOO 
500 
600 
800 
500 
OO-J 
000 
400 
000 
800 
000 
jCiO 
20t) 
6(N) 
000 
800 
000 
000 
000 
000 
000 
000 


1.017 


1,091,850 


40,435 
2,197 
18.4 
37.7 


Chiiten. 


Maxi- 
Width.l  numi 
I  dppth. 


Area. 


I 


.1. 


400 
.'i«.«0 
7(M) 
680 
650 
300 


19 

23  I 

»l 
17 

15  I 

2  I 


5,400 
10.800 
2,300 
5. 500 
7,000 
400 


1    .'t20     10   3,800 
750     14   5. 400 

1   .  ,  «  ,  , 

' 1 

j  ' 

i       1 

.::.::::! u. ..::;:; 

1 

850 

1,010 

960 

;»< 
3!) 
39 

.'{2. 000 
25,000 
22.  700 

Channel  and  ohtitoii. 


High, 
wator 
width. 


7,270         252   120,300 


10. 036 
661 
10.5 
22.0 


5.030 
5.  480 
5.  300 
5. 000 

5.  a-io 

5. 150 
5.460 
«,  110 
7, 020 
8,400 
7.K»)0 
7,l.'iO 
7. 250 
7.5tKJ 
6, 020 

6,  KH) 
5. 910 
5.0«)0 
4,400 

4,  HOC 

5.  .170 
5.  320 
5.  l.")0 
4,76(1 

4.  700 

5.  UMi 
5.  350 


Area.      Width. 


I     


40,000 
36,200 
51.200 
.VJ.  600 
m,  INKI 
49.800 
.^.OOO 
56,600 
42. 200 
31.. 500 
27.800 
35.400 
51,400 
41,000 
46, 800 
40,000 
35,  %TiA) 
40, 200 
45,  (HX) 
,'»2, 000 
41.800 
30. 700 
4.'i.  600 
40, 000 
50.000 
47,000 
50,000 


157.440  1,212,150 


44,804 
2,467 
18.3 
41.1 
5,831 


3. 330 
2,680 
2.:U)0 
2,710 
2.700 
2.510 
2.480 
2,310 
2.500 
2.200 
3,060 
4,750 
3.400 
2.660 
2,360 
2.200 
2.200 
'.kSO 
1.500 
2, 410 
2. 510 
3,070 
3.100 
1.550 
1,050 
1,580 
1.880 


66,610 
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Appendix  5  D. 

IVKKS  IN  .MISSISSIPPI,  AKSANBAB,  I 


O  LOUISIANA. 


Year 

butlt. 

"■^  ■"•'-■ 

■  Built  by- 

CdUo  yirds 

Cort-indiifl- 

WUTk. 

Larallno 
iiirhloiDil 

ig«a-'93 

Lo               t       M 

a,  Oil,  774 

(SIT,  845.  as 

1"!0,S0».73 

M,S14.U 

10.188.60 
13,039.08 

n.Tss.ts 

in.B»7,48 
23,  4««J.  34 
13. 182. 80 
14, 043. 73 

ntfih.wHUr  iiTOleutlou  uid 

Uld  285110  3700. 
Frnni  Ktitlon  SSUO  In  HMO  .. 

fl((itlon3900li.a»83 

CMftih  Paint 

1B93 

im'.'.'.'.'.' 

1B03 

J.B.Mcl-iBhei:Co... 

Sia^Sit.;:::: 

304, 1S7 

BS.W1 

II 

03:532 

rraa 

IE:;;::: 

Sl.ll™  3148  to  33« 

d.K.l>-BJri>4Ci... 

TiuiolbySuUiv.n 

3,415,130 

020,485.68 
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oflev€e9  in  the  Third  ViBtrict,  built  and  enlarged  by  the  United  JStatctf/rom  188S  to 

May  SI,  1893— ConX'innoiL 


ARKANSAS. 


Tear 
<ullt. 


Kazne  of  leree. 


82-'02 . .  ■  Leree  oonatmotion 

42- '92 . .  I  High-WAtor  protection  and 
I      engimwrlng  expeuses. 

^ j  Panther  Forest 

892 1  Lower  Leiand 

MQ I  Middle  Place  Loop 

1802 Lakeport  CreraMe 

1«K! '  ISnwksMUlCreTaaae 

IBMt I  Upper  Leiand 

1802 Luna 

1882 1  Panther    Forest    (Station 

I      lS36tostaUonl742). 

Lakoport 

Expended,  high-water  pro- 
tectkm  ana  engineering 
•zpenaes,  May  31, 1892,  to 
May  81, 1808. 

Total  to  May  31, 1803 . 


Bailt  by— 


.1 


! Cubic  yardtt. 


Arnold  Sc  Co 

SU'rlinK  Fort 

J.S.MoTii!liu&Co... 

James  S.  I*eak 

do 


UB2. 


Striiiliug  &  \Vri):lit  . . 

Sullivan  Si  LewJH 

Isaac  M.  Wurthington. 


C.F.DeGaria.. 
John  C.  llodgo. 


3,098,606 


172.4:t5 

lo;  982. 5 

75,  XiA.  1 

6,  Ml.  5 

64. 805. 7 

95, 382. 2 

3;(7, 229. 2 

326.  U03. 8 

2fl,  IWl.  3 
85, 403.  7 


Cost^  incliid-.I.fOcation  on 


in;;  extra 
work. 


inch  to  mile 
map. 


$660,143.37 
139,319.06 

56,256.92 
2.196.50 

18,080.18 
1.003.28 

19,076.44 
47,802.24 
07, 957. 78 

6.483.85 
20.411.02 
01,442.60 


R.  451. 

B.  483. 
i  R.  430. 
I  R.  496. 

R.  500. 
I  R.  400. 
I  B.  408.' 
j  R.  452-453. 

R.  466. 
R.  407. 


4,3t»1,490      ,1,100,707.70 


*f5, 311. 35  additioual  retained  and  uupuid  May  31, 1803. 

LOUISIANA. 


]flPS-'92.. 
1882- *92- 

1812... .. 


1892. 
1602. 


M.  V.  Hrnry 
do 


Leree  construction 

High- water  protection  and 

engineering  exi»ens<*B. 
(MlUikens  B«nd  to  Cabin 

Teele)  Station  0  to  31. 

SUtion  31  to  164 

Station  101  to  junction  with  |  F.  L.  Maxwell 

levee,  below  Cabin  Te(*Io.  j 
Expended,  high-water  pro- 

tectiou  and  engineering 

expenses.  May  Ji,  1802,  to 

May  31, 1893. 

Total  to  May  31, 1893 


1,004.557.8 

73.118 
.30!).  ».\».  5 

77,  tnw.  7 


i 


$443,016.27 
12u,278.57 

13,892.42 

60. 449. 70 
11,:)04.49 

12,929.35 


0G1,9:U).8O 


&581toR. 
584. 
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8TATKMKXT,BUnMITTKl>  liY  MR.  ARTHUK  1II1>KR,  IWITKH  STAT Kfl  ASSI.ST ANT  K.NGINRKRy 
OF  COST  OF  RI:PAIR8  to  plant,  third  district,  IMI'ROVlNa  MISSISSiri'I  UIVKR,  MAY 

1. 181^2,  TO  ArKiL  30,  189:^. 

[Boats  marked  (*)  have  been  docke«l,  twenty -three  in  numlicr.] 

Bienmer  Osceola*,  Genoral  repuirH;  now  cylinder  timbers,  new  Bides  nml 
new  frames  where  neceHHary;  now  beaniH  nnd  new  dt^rk  forward  of 
engine;  repairs  to  cabin,  same  ]minted;  two  Khrets  put  in  bnilorn,  new 
breeching,  machinery  overhauled,  new  furnaces,  and  ordinary  repaii-s 
during  the  Heason $5, 135. 3 

Steamer  Meter.  Now  lieaterH,  shafts  welded,  wheel  rebuilt,  now  packing 
in  engines,  furnaces  rebuilt,  now  fire  ]>ump,  and  painting;  and  ordinary 
repairs  during  the  season *.        859.  ( 

Steamer  Vidalia.*^  (leuoral repairs;  new  sides  and  now  frames  where ueccs- 
aary;  stem  repaired,  new  rudders,  new  deck  and  1  teams  Atrward  of 
engines,  new  boiler  deck  outside  of  cabin,  newerank  pins,  new  bed  plates 
and  fastenings  for  cylinders,  new  breeching,  three  new  sheets  put  in 
boilers,  new  fire  pump,  machinery  overhauled,  )>ainting  and  onlinary 
repuirs  during  the  .(^.Miaon '.    5, 273 

Steamer  Parlrcr  (tug).  Onlinary  repairs;  two  new  head  sheets  put  in  boil- 
en,  new  breeching  and  ^irdiuary  repairs  to  hull  and  macbinrry  during 
the  season .' $)3 
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• 

Steamer  FAheridge.  General  repairs;  new  deck  forward  of  eDgiiicfl,  repain 
to  guards,  boiler  deck,  painting,  newbaticry  of  boilers,  new  eiigiue  and 
dynamo,  new  breeching  and  fire  pnmp,  machinery  overliaaled,  iiiid  ordi- 
nary repairs  during  the  season #6, 947.S 

Steamer  Vedetic*  Gmeral  repairs;  new  sides,  stem  and  stem,  new  beams         • 
and  deck  forward  of  engines,  new  guards,  new  crank  pins,  new  packinf? 
for  cylinders,    macliinery  repaired,  pipe  work  in  hold  renewed,  and 
ordinary  repairs  iluring  the  season 5, 039.<)i 

Grader  No.  1.  Ordinary  repairs;  machinery  overhauled,  new  roof  over 
after  cabin,  painting,'  and  minor  repairs  during  the  season 7(4.?i 

Grader  No.  3.*  General  repairs,  sides' and  rakes  rebuilt,  new  deck  benins 
and  deck,  new  roof  over  after  cabin,  machinery  overhanled  and  repaire<l, 
new  stacl{,  painting,  and  ordinary  repairs  during  the  season 3,(M0.Ef 

Grader  No.  77.  Ordinary  repairs;  new  steam  and  wat«r  pipes,  new  coil  in 
heater,  new  suction  and  siplion  pipe,  two  auxiliary  Hooker  pnuipa  set 
up.  and  minor  repairs  made  during  the  season 237.4^ 

Quarter  boat  No.  lb.  Ordinary-  repairs  during  seasoa 42.* 

Quarter  boat  No.  17.  Same 4.7i 

Quarter  boat  No.  19.  Same &1: 

Quarti'r  boat  No.  38.  *  General  repairs;  new  gunwales  and  rakes,  new  floor 
timbers  where  nect^ssary,  and  or<linavy  repairs  during  the  season (>4L!2 

Headquartf'rs  boat  No.  31.  General  rcjiairs  to  guards,  deck,  and  cabin, 
calking  above  light  water,  and  repairs  to  water  pipes  and  boiler,  and 
minor  repairs  during  season 374. 1^ 

Quarter  boat  No.  34.  General  repairs  to  cabin  to  make  ready  for  service. 
(Cabin  now  transferred  to  barge  No.  87) 125.(* 

Quarter  boat  No.  33.  Ordinary  re]>airs  to  kitchen  outfit.  (Cabin  now  trans- 
ferred to  IJargeNo.  86) 16.fti 

Quarter  boat  No.  156.*  (ieneral  repairs;  new  gunwales,  rakes,  deck  beams, 
and  deck.  Cabin  of  old  qnai*ti'r  boat  No.  22  transferred  and  fitted  up 
inside.    Kitchen  outfit  repaired 2, 093.24 

Quarter  l)oat  No.  157.  General  repairs  to  hull.  Cabin  of  old  quarter  boat  No. 
21  transferred  and  litted  up  inside,  and  kitchen  outiit  repaired 800.53 

Quarter  boat  No.  155. *"  General  repairs  to  hull.  Cabin  (»f  old  ([uarterboat 
No.  35  tran8ferre<l  and  fitted  up  inside.    Kitchen  outfit  repaired 922.74 

Quarter  b^iat  No.  159.*  General  repairs;  new  gunwales,  rakes,  deck  beams, 
floor  timber,  and  bulkheads.  Cabin  of  quarter  boat  No.  24  transferred  and 
fitted  up  inside.     Kitchen  outfit  repainxl 2, 477. 7C 

Quarter  boat  No.  8j<.''  General  repairs,  new  gunwales,  rakes,  deck  beams 
and  deck.  Cabin  of  old  quarter  boat  No.  23  transferred  and  fitted  up  in- 
side.    Kitchen  outfit  repaired 2,384.51 

Quarter  boat  No.  154.*  General  repairs.  New  bottom  gunwales  and  rakes. 
Cabin  of  old  quarter  boat  No.  37  transfeiTed  and  fitted  up  inside.  Kitehen 
outfit  repaired 1, 460.2S 

Quarter  boat  No.  36.  Ordinary  repairs  made  to  cooking  ranges  and  minor 
repairs  to  cabin.    Cabin  now  transferred  onto  barge  No.  158 73. 7? 

Quarter  boat  No.  142  (the  Chester)  minor  repairs 5.43 

Quarter  boat  No.  86.  General  repairs  to  hull.  etc.  Cabin  of  old  quarter  boat 
No.  33  transferred  and  fitted  up  inside.  Kitchen  outfit  repaired 721. 91 

Quarter  boat  No.  87.  *  General  repairs  to  hull.  Cabin  of  old  (quarter  boat 
No.  34  transferred  and  fitted  up  inside.    Kitchen  outfit  repaired 675. 9i 

Quarter  boat  No.  158.*  Cabin  of  quarter  boat  No.  36  moved  on  barge  No. 

158,  now  in  dock  having  new  bottom  gunwales  and  rakes  put  in 350. 3S 

Carpenter  shop  No.  78.*  (Jeneral  repairs  to  hull ;  new  guards,  deck  calked ; 
old  shop  transferred  and  new  shop  fitted  up  with  separate  engine,  boiler, 
and  wood-working  machinery 1, 804. OS 

Machine  shop  No.  222.^  General  repairs  to  hull,  new  guards,  calking,  old 
sho])  and  machinery  transferred.  Shop  fitted  up  with  separate  engine 
and  boiler.    Machinery  set  in  place 1, 720.W 

Property  boat  No.  85."  General  repairs.  Boat  sunk  in  storm ;  boat  raised; 
new  bottom,  gunwales,  and  rakes ;  decks  calked  an<l  cabin  repaired 856.  IC 

Pile  driver,  No.  31.  Ordinary  repairs ;  new  stack,  new  fines  put  in  boiler, 
furnace  rebuilt 98. 86 

Pile-driver  No.  32.  Ordinary  repairs;  now  pump  set  up,  new  flues  put  in 
boiler,  furnace  rebuilt 140. OS 

Pih'-driver  No.  33.  Ordinary  repairs  during  the  season 32. 85 

Pile-driver  No.  49.  Ordinary  repairs  during  the  season 34.91 

Pile-driver  No. 3-1.  Ordinary  repairs;  new  flues  put  in  boilers;  furnace 
rebuilt 84.92 

Pile-driver  No.  .54.  Ordinary  repairs;  boilers  and  hoisting  engine  set  up, 
new  flues  put  in  boiler,  and  funiace  rebuilt 173. 14 
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Ifodel  barge  Apache,  Ordinary  repairs  daring  the  season,  including  calk- 
ing above  light  water $111.99 

Model  barge  Cheyenne.  Same 91.85 

Model  barge  Chinooh.  Same 142.48 

Model  barge  Cammanehe,  Same 151.12 

Model  barge  Maricopa,  *  Same.    Also  break  in  hull  repaired 218. 66 

Model  barge  Mohave,  Gtoeral  repairs;  new  deck,  new  frames,  and  calking 

above  light  water 485.59 

Model  barge  Piuie.  Ordinary  repairs  daring  the  season,  including  calking 

above  light  water 47.00 

Model  barge  i9J^Aoii0.  Same 68.82 

Model  barge  Uintah.^  General  repairs;  new  frames,  stems,  side  plank,  deck 

calked,  new  kevils,  and  bitts 2, 458, 66 

Mat  boat  No.  24.  Ordinary  repairs  to  put  in  service,  including  calking 

above  light  water 188. 73 

MatboatNo.31.  Same 131.23 

Mat  boat  No. SO.  Same 127.53 

Mat  boat  No.  32.  Same 117.69 

MatboatNo.33.  Same 128.01 

Mat  boat  No.  184.  Same 20.09 

Dump  scow  No.  1.  Same 76. 69 

Dump  scow  No.  2.  Same 105.62 

Coal  boat  No,  139.  Repairs  to  bottoui 115. 93 

Fuel  barge  ''E."  Minor  repairs 7. 43 

Fuel  barge  "A."  Same 8.86 

Fuel  barge  "F."  Same 8.07 

Barge  No.  79.*  General  repairs,  new  gunwales,  rakes,  deck  beams,  and  deck  1, 774. 93 

Barge  No.  80.  Ordinary  repairs 11. 13 

Barge  No.  82.  Same 29.83 

Barge No.83.  Same 18.11 

Barge  No.  84.  General  repairs,  new  gunwales,  rakes,  deck  beams,  and  deck.  1, 735. 02 

Barge  No.  86.  Ordinary  repairs 19. 77 

Barge  No  87.*  General  repairs,  new  gunwales,  rakes,  deck  beams,  and  deck  1, 817. 20 

Barge  No.  106.  Ordinary  repairs 22. 14 

Barge  No.  108.  Same * 9.68 

Barge  No.  111.  Same 21.23 

Barge  No.  110.  Same 10.80 

Barge  No.  135.  Same 25.65 

Barge  No.  136.  Same 74.15 

Barge  No.  137.  Same 82.07 

Barge  No.  138.  Same 63.26 

Barge  No.  530.  *  General  repairs,  new  gunwales,  bulkheads,  rnkes,  and  deck  1, 267. 34 

Barge  No.  534.  Ordinary  repairs 39.24 

Barge  No .  535 .  Same 57 .  79 

Barge  No.  539.  Same 30.94 

Barge  No.  540.  Same 37.01 

Barge  No.  541.  Same 54. 41 

Barge  No.  542.  Same 28.90 

Barge  No.  543.*  Same 95.66 

Barge  No.  545.  Same .• 177.28 

Barge  No.  546.  Same 71.41 

Barge  No.  547.  Same 147.78 

Barge  No.  548.  Same 51.38 

Barge  No.  549.  Same 161.30 

Barge  No.  550.  Same 31.26 

Barge  No.  45.  Same 14.58 

Barge  No.l69.  Same 3.30 

Barge  No.  204.  Same 63.78 

Barge  No.  225.  Same : 66.15 

BargeNo.544.  Same 17.63 

Tug  dock.  New  stem  dock  built 256.18 

Barge  No.  280.  Ordinary  repairs ! 34. 34 

Barge  No.205.  Same 125.56 

Barge  No.  212.  Same 24.08 

Barge No.201.  Same 82.10 

Barge No.207.  Same 31.23 

Barge  No.  216.  Same 14.46 

BargeNo.217.  Same 83.03 

Bai^No.219.  Same 60.94 

BaxieNo.214.  Same 22.97 

SNG  93 ^239 
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B»rgeNo.220.  Swne 1 

BftTgeNa.210.  game 

BaT)^No.226.  Suae 

Worehonae  No.  2.  Hoviiij;  part  of  old  machine  (hop  on  luuili  and.  blooking 
ilnp  kbove  high  water  foe  use  aa  a  shed 

Total «^( 

Appnaimale  tala«  ^f  plant  Monging  to  Ike  TFnlled  Slalet  and  ufad  vJXM*  ttu  mr 


(ric(,  Miniuippi  River,  Mag  SI,  1893. 

Clan  of  property. 

Plccoa. 

t'STuo. 

ClMB  of  property. 

Pleoe«- 

Al 

Sliimboal,.  IB. 

1 

19.000 

a;  wo 

'sou 
u,<wo 

7 

Plled.rivora  and  machlneiy 

Qoarler  beau  wlthootHt 

9 

K-'i'^i^™ '""""' 

i 

LiMto/eivlUttnenginevnanplartdonuierlco/ tiverandharhor  fmprovtmient  Im  dUi 


;tfor^*  S,  1891,  and  Jnis  13, 1S9S. 

Hune  and  reatdenee. 

pl™ea. 

TnianmidoTed. 

Workonwhlohavplo! 

Arthur  Hlder,  GnenTlUo, 
I.  a  TolUoger,  Greenville. 

IS 

la 

13 

•250 
ISO 

uo 

lEO 

GmenyUkhUlaa 

Arkanaaa  City.  Ark.. 

Care  and  repain  toDlaal 

L«.,  Aabbiwik  Xock,: 

andQrH)nvllle.MUa. 

laveea  In  Arkanaaa. 
Construction  and  ptotaot 

Dr^gtog  in  ViokaEuig 
lovM.  In  ArkanSaa. 

H.  8L  L.  Copp«e.Tlck«- 
bare.Ulaa. 

Vlck.barg,Ml.B 

ArkanMaClly.Ark.. 

J.aTM,Meter.Roaed.le, 

■W.S.  Brown,  LakePtori- 
dence.La. 

Arkanaa*  City,  Ark.. 

UllKken*  Bend.  La.; 
Late  Providence, La. 

opoi 

Bo. 

Han„ofbldd-r. 

11*8  U>  MM 

ssaowMBo 

Rtation 
MSOtolSM 

8««tloii 

Stat 
MMU 

On*.. 

omtj. 

Omit. 

Cm 

Ji?^?"^'^-"'*"""™''- 

|i 

Ki 

n* 

22 

M 

M* 
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Ahstraei  of  propoiaU  for  levee  work  in  Lower  Tazoo  levee  dietrictf  etc. — Continaed. 


No. 


1 

3 
t 
6 

8 
11 
16 
17 
25 


Kama  of  bidder. 


StacUng  Fort 

Wm.  L.  Withora 

GraaaClay 

Wm.lL'Etwey 

John  G.  Saaaiona 

Johnaon.lCoLauffhlin  ic  Sulliran.. 

CF.DaOarlai^Co 

J.S.lfcTigha&Co 

SolliTan  &Lawia 

M.V.HeDrj 

C.  A.  Wintar 


Station 
2700  to  2800. 


OenU. 
22 


21 


22^ 
27| 
22 
22 


Kivernide, 

Station 
2800  to  2900. 


Cents. 
25 
20 


22 
27i 
21 
22 


I 


25 


Land  Side, 

StaUon 
2800  to  2900. 


Cents. 


24 

'27i' 


24 


Station 
2900  to  2962. 


Cents. 
3D 
22 
22 


21 
22 


24| 


Catflab 

Point 

Levee. 


Cents. 


49 


24 


27| 

*>3 

21 

24 

33 


Jhetract  of  propoeaU  for  levee  work  in  Upper  Tensas  levee  district,  received  and  opened 
hjf  Capt.  C.  McD.  Townsend,  Corps  of  Engineers,  October  5,  1892. 


2fa 


1 

4 

7 

8 

9 

10 

11 

18 

16 

17 

18 

ao 

23 
25 
27 
28 


Kamaofbiddez. 


BterlhiffFort 

SmeatHyner 

JeffHaa  ic  Dameron 

JohnMn,  McLaugblin  &  SoUivan. . 

P.  F.  Lamb 

Soott  4b  Buaaall 

DeGaria  4^  Arnold 

John  If  cGaira 

J.S.MeTigha4bCo 

SnlUvan  &  Lawia 

WhitehiUCo 

Stripling  &  Wright 

A.  A.  Arnold  &.  Co 

H.V.Hanrj 

L  M.  Worthington 

Jaa.8.Peak 

laaao  Hanry  &  Co » 


Closing  creraaaea. 


Panther 
Forent 
(R.431). 


Cents. 
59 
34 
39 
37 


l/ower 
Leland 
(B.484). 


CenU. 
*20 


34 


32| 
46 


24 


22 


20 


Lalceport 
{R.496). 


Cents. 
20 


Broolta 

Mill 

(K.506). 


22 


23 
"21 


30 
16 
151 
25 


Cents. 


19| 
25 
22^ 
17i 


19 
25 
18 


24f 

24 
15J 

20 


Closing 
crcvasaeA 

and  eo- 
larging 
Upper 
Leland 

(R.460). 


Cents. 
21 


28 


241 


21* 


20 


31 
23 


RaiaiDg 
anden> 
iHrging 
Middle 
Place 
Loop 
(K.430). 


Cents. 


38 


27 
24 


25 
36 


*  Contract  awarded. 

Ahetraei  of  propoeaU  for  levee  work  in  Upper  Tensas  District  received  and  opened  by  Capt. 

C,  MoD.  Townsend,  Corps  of  Engineers,  October  6,  1892. 


ITame  of  bidder. 

Raising  and  enlarging  Pan- 
ther Forest  Levee. 

Constructing  Luna  Levee. 

So. 

Station 

1535  to 

1599n 

tR.449i). 

Station 

1599  to 

1648 

(B.  450). 

Station 
1681  to 

1742 
(R.451). 

Section  1 
(R.468). 

• 

Section  2 
(K.4S8). 

Section  3 
(K.468). 

Section  4 
(R.468). 

1 

StflHIllff  TOTft.  •■«•••••••• 

CenU. 
40 

CenU. 
43 

CenU. 
60 

CenU. 
20 
21 

Cents. 

tio 

19 

CenU. 
20 
21 

Cents. 
22 

3 

W.  L.  Withers 

A 

ICniMat  HviiAr 

23 

R 

William  R.  HarTey-  - .  ^ . . 

28 
29 

87 

20 
18 

2U 
19i 
20 

20 

7 

8 

JeifHea  Sl  Dameron 

JohnaoD,  HcLanghlin  &■ 
Anil  Iran 

27 

80 
22 

29 
87 

20 

2U 
17i 
20 

18 

20 

18 
21| 

10 

Sooitt  4t  Raaaell 

Hartaett  4t  0'Brii>n  . 

11 

14 

0.  B.  Crittenden 

1^ 

21 

24 
294 

18 
17 

J.aMeTighe&Co 

SnlliTan  4t  Lewia 

Carlton  ic  Brran  -  -  - , ,  ,r  -  - 

29i 

23 
15| 
21J 
18 

22 
19 

23 

15J 

19| 

18 

17J 

22 

18 
10 

1 

23 

23 

10 

^  '*^       ! 

20 

StrioUns  k.  wriffht 



22 

Bd.C.inuiney  

2S 

25 

A.  A.  Arnold  &  Co 

M.  V.Henry 

20 

23| 

44 

22 

21 

16 
22 

g» 

27 

LM.  Worthington 

Isaaa  Haarr  iL  Co....... 

18 
21 

\ 

99UIUm 
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Kiiin«  ..riiLldor. 

JIlllUi™  Bond  to  ILibin  Tcele. 

Ho. 

SlHlldD 

(R.B8I). 

3l°oK2 

(R.083). 

SutimW 
withlrrw 

Taek 

(ILUU. 

i' 

39 

M 
St 
M 
20 

ttma. 

17 

i' 

& 

9 

)l 

No. 

Sainenfl.lili)Br. 

Puturl. 

(K.  4M). 

■isr 

as 

o-^ 

» 

; 

n 

M 

zs 

— "—■""■": 

'■ 

JlU.lU.35ill. 

!«««•  n..|.r.>- 
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— '■ 

Abu 

oUnnn 

YiUO, 

So. 

Staliiiii 

*ajio" 

SHU. 
Cmd. 

Stalloii 

Mi 

Sh.li«n 

-Stallnu 
1:bki." 

Stntlon 

taa. 

Li'i!lZ 

an 
lis 

an 
III 

221 

CeaU. 

ait 

tVnfi. 

■'iaj' 

SiES^^Xci 

..^... 

1B( 

-.^ 

Si 

■I.'-^ 
1 

27 

VI 

" 

" 

1» 

23 

^Y^ffir**E?™" -■■ 

20* 

IHt 

"i 

aa 

a 

M 

X3 

40 

LB 

20 

III 

ilk 

■u 

iji 

24» 

r 

at.'A 

sr.,-„\ 

24| 

Tlij 

40 

J.  A.  Distan  dC  Co 

m.-A 

*a 

Arnold.  I>e  Gnrto  t  Co 

'«i 

62 

lOA 

JIiniiimMcf  adJsn  &  C;iHi<1y. 

31 

i^A 

llAi 

aiA  1 

Ko. 

Nam.-  bf  biJiler. 

"T"'"-      ii,.il. 

l.lriH. 

i'f'^ 

sill  lion 

OIIUID 

TlKt. 

fCI2lll 

Lake- 

laio" 

C.  A.  Winter 

.::"*":. 

k 

TH 
hi 

(VnW, 
■JII 

(Vl.ll. 
3U 

"'T 

1 

-Jl    1    20 
■Mi  1     IB 

28 

27 

w* 

37* 

lu.-A 

31 

}^ 

M 

■J7 

1" 

■^ij'  ■ 

60 

lot 

a 

23 

1 

37 
BB 
40 

43 
«4 

:; 

GO 

40 

^" 

■■■■ii' 

■la* 

li 

Isfesslti""-^' -■■-■■■- '■■"'■ 

!• 

■M 

lie 

a 

s 

39 

?s:tfc:::;:::::::;-::":::y-S!- 

TSj 

1 

U,'A 

M 

KIJ 

18i 

23J 

M 

2J1 
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Abstract  of  proposals  for  levee  work  in  Upper  Tensas  Levee  District,  etc. — Continiied* 


No. 


1 
2 

4 
7 
8 
9 
10 
11 
12 
18 
14 
1« 
22 
24 
25 
29 
32 
38 
85 
86 
87 
88 
40 
42 
43 
44 
46 
46 
48 
51 
63 
64 


Name  of  bidder. 


C.  A.  Winter. 

JefiDriee  dtDameron 

John  6.  Seesione 

McTighe&Co 

P.  F.  Lamb 

O.  B.  Crittenden 

Michael  McTighe 

Cbarlee  T.  Worthlngton.... 

Kobcort  Johnson 

T.J.Boffue 

W.  L.  Killebrew 

James  M.  Sullivan 

John  and  Thomas  O'Heam. 

W.  L.  Withers  &  Co 

Stripling  Sc  Wright 

Harinut  &  0*Brien 

James  S.  Peak 

Hebron,  Hebron  &  Back  . . , 

McLaughlin  Broa 

Tim  Sullivan 

M.V.Henry 

Hebron,  Hebron  Sc  Buck  . . . 

J.  A.Deaton  6c  Co 

Arnold,  DeGaris  &,  Co 

Kilpatrick  Sl  Storer 

Manning  &  Gibson 

Ernest  Hvner 

J.  B.  Lewis 

Donovan  &  Daily 

John  C.  Hoilgc 

Whitehill  Company 

Ben  Talley 


Lakeport. 


Station 

1216  to 

1292. 


Cents. 

14 

14 

^^ 
18 


14ft 


20^ 

17 

12i 

16 

13 

16 

15 

12 

18^ 

17 


Station 
12M2to 
1368+66140  to  105 


Cent*. 

18 

17 

16| 

21 


16 


19 
19 


27 


27 


15i 
15| 


iSt 


13A^       15|Wi 
14*         *15 
14% 


19i 


Below 
Lake- 
port, 

station 


25 
25 
24i 
25 


21 


L*^ 


Adams  Front. 

Station!  Station 

105  to     21U  to 

210.         806. 


Cfentt. 
18 
22 
21i 
19 


16| 


29i 
22 


33 
20 

24M 
23| 


17M 
23 


22i 


18 

20 

20} 

34 

18 


Genu. 
15 
16 
17 
17 


16 


30 

18} 

33 


181 
15| 
14.VV 


12* 

^2^• 


17W, 
14* 


KlgersLoop. 


Section  Section  Section 

1,50        2,80        3.23 
stations,  stations,  stationa. 


Cents. 


18 

14i 

15 


18 


30 

16| 

83 


16| 


ISiWi 
14i 


22{ 
16 


15 
12 

16 

17 


16i 
16 


15 


16* 
16A 


15i 


CmU. 

IH 
15 

l«l 

18 


19 
14i 


18 

IH 

16| 
16 


17 


16 
16ft 


m 


Cents. 

IH 
17 


\n 


20 

IH 

16 


19 
16 
16 
17* 


18 

184 


16 
1?* 


l«f 
16 


iH 


*  Contract  awarded. 

Abstract  of  proposals  for  levee  work  in  Middle  Tensas  district ,  received  and  opened  hg 
Capt.  C,  AIcD.  Townsend,  Corps  of  Engineers,  January  16, 189S. 


No. 


1 
2 
4 
6 
7 
12 
14 
15 
16 
17 
20 
21 
23 
24 
85 
86 
87 
89 
40 
42 
44 
46 
48 
49 
61 


Nome  of  bidder. 


C.  A.  Winter 

Je£fries  Sc  Daroeron. . . 

John  Q.  Sessions 

Starling  Sl  Smith  Co. . 

McTighe&Co 

Boberi  Johnson 

W.L.  Killebrew 

Robert  Nicholson 

Jas.  M.  Sullivan 

Albert  S.Colthorp.... 

F.L.  Maxwell 

Edmund  T.  White 

Wm.J.McGinty 

W.  L.  Withers  &  Co  . . 

McLaughlin  Bros 

Tim  Sullivan 

M.V.Henry 

John  Scott  &  Son 

J.  A.  Deaton  ic  Co 

Arnold,  DeGaris  &,  Co 
Manning  Se,  Gibson . . . 

J.  B.  Lewis 

Donovan  &  Daily 

J.Stein&Co 

John  C.Hodge 


Villa  Vista  Levee. 


Upper 
section. 


Cents. 
15 
15 
18H 


21 

171 
19 


15* 


171 

28 

18 

15* 

16 

15 

J? 

16 


Middle 
section. 


Cents. 
24 
21 
24i 


28 

18* 
22 


26 


30* 

10 

24 

181% 

23 


23 


22/5, 


Lower 
section. 


CrrUt. 
22 
20 
211 


25 
18 
25 


21A»9 
25"" 


*17 
19 
22 
18f 

21* 


21 


19* 


Salem^LeTea. 


Upper 
section. 


Cents. 


17 

211 

25 

23 

16* 

23 

29 


22 


20 
19 


19? 

17iV»r 
19 

22* 

16 

24 

1»A 


19* 


Lower 
iaotioii. 


Cents. 


16 
17J 
19 
20 


22 
17 

in 


16 
18 

i»A 


iH 


"  Contract  awardiik 
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AhBiraci  of  propo$al$  for  $Ume  recewed  and  opened  hy  Capt,  C,  MoD,  Townsend,  Corp9  of 

Engineeri,  February  9, 1803. 


"So. 


1 

2 


4 
6 


6 
7 
8 

9 
10 

11 
12 

12 

14 
16 
16 

17 


Vame  of  biddor. 


J«a.  A.  Deaton  St  Co. 


Alfred  M.  Jnlian  4t  Co.  .. 

JoMph  Evans 

J.  B.  &  W.  L.  KJUebrev. 


W.  E.  Hunt  &  F.  C.  Dnnn. 

Carey  &  Shippey 

FreuHanger 


J.  W.  Worthington  &  Co.. 
Jna  B.  &  Thoa.  P.  OHoarn. 


Edward  Helv ■ 

J.  S.  MoTigh'e  &  J.  C.  Mcln- 

Alexander  Montgomery 


Green  B.   Greer   &,  John 

Atkina. 
DeGaria  &  Arnold 


Homan,  McFadden  Sc  Caa* 

aidy. 
Manoah  y.  Henry 


Place  of  delivery. 


Greenville,  If  iss 

do 

Arkanflas  City,  Ark 

Little  Ked  Kiver,  ArkouBoa 

Greenville,  Miss i 

White  River.  ArkanHUA ;  Little  IUhI  River,  ArkauRoa . . 

Greenville,  Miss 

Hantinston,  Miss 

Little  mM  River,  ArkauHus 

Yazoo  River,  MissiflHijipi 

Greenville,  Miss 

do 

Arkannaa  City,  Ark 

Little  Red  River,  Arknnaaa 

GreenviUo,  Miss i 

do 

Little  Red  River,  ArkannaH 

do 

Greenville,  Miss   

White  River  and  trlbatarioH,  ArkaimuH 

Between  WJiite  River  nmi  LnniHiana  Heno 

Between  Louisiana  Rend  and  Wai-ront^iii,  ^Uhh 

( 

Greenville,  Miss 

Little  Rod  River,  ArkanHOH 

Arkanaaa  City,  Ark 


Little  Rod  River,  ArkanHas. 


Greenville,  Miss 

do 

Arkansas  City,  Ark. 

do 

Memphis,  Tenu 


Price  per 
onbio  yard. 


$1. 79  A 
L80 
L90 
1.80 
2.19 
2.21 

.54 
•1.48  A 
L58A 
•.49  A 
1.54  A 
L66 
L85 
L51 

.71 
1.671 
L72| 
1.831 

.61} 

.78 
L88 

.821 
1.94 
2.19 

.47 

.57 

.74 
L74 

.n 

2.28 

1.87 
1.83 
L97 
1.93 
2.17 


^Accepted  and  contract  made. 

AhBfraet  of  proposals  for  two  quarter  hoafSj  four  mat  bar geSj  fifteen  brush  barges,  yellow 
pine  and  oak  lumber,  received  and  opened  by  Capt,  C.  McD,  Toicnsend,  Corps  of  En- 
gineersf  March  10, 1893, 


So. 

Name  of  bidder. 

• 

Per 

quarter 

boiit. 

Per 

mat 
barge. 

Per 
brnsli 
barge. 

Per  M 

ff'ift, 

yt'llow 

pine. 

Remarks. 

1 

Wicirel  Bros 

$3. 175 

2 

M.  A.  Swflwiv(/0 

$4,400 
5,050 

$4,980 

3,200 

a 

Ed.  J.Howard 

5,350 

3, 250 
2,970 

1 

4 

S.  M.  Ploaker 

s    r2« 

l        33 

Recuiunicnded  for  ac^'eptance  for 

15  barren. 
Rough  lunil»er,  recommendeil  for 

6 

Woodward  Sc  Wight  Co.. 
limited. 

accent  an  re.      l)f;ekiug,   recom* 
inenuud  for  aceeptuiice. 

No  bid  received  for  oak  lumber. 
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Appendix  6. 


UrnTKi>  States  EKaiNBRa  Offick, 

Now  Orleant,  La.,  June  1,  IS>i. 

Sir:  I  bave  the  hooor  to  submit  llie  fuUonlug  report  upon  works  in  chorg* 
this  office  for  tbe  year  ending  Ma;  31,  18!I3 : 

Tbe  office  has  charge  of  the  Fourtli  district,  MiHsUnpiii  River,  foe  ibo  exatitt 
of  works  in  accordance  with  the  apyroi'ed  pluna,  Hpeai  neat  ions,  &nd  reoonmu 
tiooB  of  the  Missiesippi  River  CoiniDlBBion.      The  diitriet  extends  ttoia  Wufn 
ii  mUea  below  Vickabiirg,  to  the  Head  of  the  Pasaos,  about  13  iuUcb  from  tbe 
of  Mexico,  and  oomprisea  484  miles  of  tbe  river. 

The  works  under  the  ConiuiMiou  include  iuprovemento  of  tbe  harbor  of 
and  yidalia,MiBsiasippi,  and -Louisiana;  channel  iinpruvenienU  at  the  Jniioi 
the  HisHissippi,  Rod,  and  Atchnfulaya  rivers  near  Turnbnll  Island,  Lonii 
ImpToveniune  of  the  harboi  of  New  Orleans;  the  cunatrnution.  repBii  und  m 
nance  of  a  portion  of  the  levee  system  of  the  distriuti  the  njaiutenaniw  of  at 
gauges;  and.  certain  surveys,  observations,  and  other  spooial  work. 


The.-, „ , 

o  that.there  is  dimget  that  the  river  eventiiall;  will  brnak  throngh 
high  water  and  form  a  ppmiaoent  ciit-ofi'.  Should  such  cut-off  take  pl»M  tt 
apprehended  that  the  rivtr  may  oUange  its  course  below  b^  rapid  nroawnon" 
west  bank,  aooouipauied  b;  accretion  on  -the  east  bunk.  This  would  result  la 
destruetion  of  a  portion  or  ull  of  the  town  of  Vidalia  and  in  iiyury  to  the  « 
front  and  landings  at  Natche/.  The  object  of  the  t on tt-m plated  works  ia  loAi 
and  Lf  possible  prevent  the  formation  of  the  threatened  cnt-olT  across  CowpeoBi 

By  the  river  and  harbor  act  of  July  13, 1892,  an  appropriation  of  $80,000  wmb 
for  this  work. 

On  Aagust  6  the  Commission  adopted  the  following  resolntion:  "  Thftt  JB 
opinion  of  the  Commission  the  amonnt  appropriated  for  the  harbor  at  NatebM' 
vidalia,  Missisaippi  and  Louisiana,  is  too  small  to  jnstif)^  begiuning  workstl 
place  and  they  accordingly  recommend  that  tbe  funds  be  held  in  resisrve  aotll  l 
shall  be  very  largely  increased  by  futnre  appropriations." 

On  November  17,  the  following  reaolntion  was  passed  by  the  CommisslMi : 

"That  it  be  rooonimended  to  the  Secretary  of  War  that  the  special  sppri^ 
for  improving  harbora  of  Natcbes  and  Vidalia,  or  so  mnch  thereof  as  may  M : 
aa^,  be  expended  in  conatraotiug  a  levee  along  the  axis  of  Cowpen  Point."        ,^^_ 

Upon  reeept  of  notice  of  approval  of  tbe  above  reoommondation,prHpantt«>l 
the  necesaai?  anrveya  were  made  and  tbe  lirst  survey  waa  made  in  F«btuarf .  nvj 
direction  of  Assistant  Engineer  Douglas.  A  pTeliminnry  line  waa  located,  botfl 
survey  developed  many  features  of  the  locality  which,  owinE  to  the  deOM  o** 

Sowtii  on  the  neck,  were  previously  nukoowo,  and  indicated  tliat  a  more  ei?«niiiw< 
le  might  be  found.     Additional  lines  were  therefore  surveyed  in  April.    A" 
location  was  adopted  as  the  result  of  these  surveya,  and  report  and  pntjoet  fe* 
■triicting  the  levee  will  bo  Bubmitt«d  before  the  next  meetinj;  of  Ibe  CoinniliMUb 
If  tbe  necessary  right  of  way  can  be  Be<:Dred  the  levee  will  be  built  darlBf' 
coming  season. 

Money  statement. 

Amonnt  appropriated  by  act  approved  July  13, 1892 ,....,...  ^IbQ 

May  31,  181)3,  amount  expended  during  fiscal  year liW 

June  1,  IS93,  balance  unexpended . ....m    '18^01 

(  Amonntthatoanbeprofitab1yeipen(Iedi[iilsciilyeiireuiling.Iiine3(*,  18%  350^00 
<  iiubmitted  in  compliance  with  reauiremeuts  of  sections  2  of  river  and 
I     harbor  acta  of  1866  and  1807  and  of  sundry  oivU  act  of  Maioh  3,  U193. 
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Assistant  Engineer  H.  S.  Donglas  reports  as  follows  upon  the  surveys  made  under 
his  direction: 

Natchez,  Miss.,  May  SI,  189S. 

Sir:  At  date  of  last  report  no  work  was  in  progress  and  no  funds  were  available. 
The  caving  of  the  river  banks  in  the  concave  bends  had  progressed  at  a  rapid  rate 
and  the  high  water  of  1892  had  developed  a  tendency  to  cut  channels  across  the  neck 
of  land  above  Natchez. 

The  improvement  desired  consists  principally  in  the  maintenance  of  existing  oon- 
ditioBS  in  the  river  fronts  of  the  cities  oi  Natchez  and  Vidalia.  These  conditions 
are  seriously  threatened  by  rapid  caving  of  the  river  banks  in  Giles  and  Marengo 
bends  and  a  prospective  out-on  through  the  narrow  strip  of  land  between  Giles  and 
Cowpen  bends  on  the  east  bank  of  tho  Mississippi  River  immediately  above  Natchez. 

The  river  and  harbor  act  approved  July  13,  18^92,  appropriated  the  sum  of  $80,000 
for  the  ooramencement  of  the  work  in  accordance  with  the  plans  of  the  Mississippi 
River  Commission. 

The  estimated  ooet  of  the  necessary  plant  required  for  the  work  of  bank  proteo> 
tion  revetment  was  $65,000,  leaving  too  small  a  sum  available  to  justify  the  begin- 
ning of  actual  construction  of  this  portion  of  the  work. 

It  was  considered  that  the  most  immediate  danger  to  the  harbors,  and  one  that 
'would  be  irreparable,  was  the  threatened  cut-off  through  the  neck  of  land  between 
Giles  and  Cowpen  bends.  The  land  forming  the  neck  is  not  high  and  at  a  stage  of 
38  feet  on  the  Natchez  gauge  the  river  begins  to  run  across  through  small  channels 
of  recent  formation.  At  extreme  high  water  there  is  a  depth  of  10  feet  through 
these  channels.  The  fall  across  the  neck  dnring  high  stages  of  the  river  is  over  3 
feet,  causing  a  very  rapid  current  with  a  decided  tendency  to  scour  where  the  land 
is  fbde  from  standing  timber,  underbrush,  and  accumulated  driftwood. 

The  approved  project  contemplated  the  construction  of  a  spur  levee,  commencing 
at  the  line  of  bluffs  or  high  land  and  extending  out  on  a  line  generally  parallel  to 
the  axis  of  the  point  sufficiently  far  to  prevent  the  flow  of  the  water  across  the  neck 
during  flood  stages  of  the  river.  It  has  been  decided  to  undertake  the  building  of 
this  levee. 

The  work  of  the  last  season  has  consisted  in  making  careful  surveys  of  the  jyoint 
to  determine  the  best  location  for  the  proposed  spur  levee  consistent  with  economy 
of  constmction  and  reasonable  permanence.  The  topography  of  the  point  is  very, 
rugged,  being  made  up  of  a  few  narrow  cleared  ridges  separated  by  wide  sloughs 
covered  with  a  dense  growth  of  timber  and  underbrush.  This  entailed  the  running 
of  a  great  many  lines,  as  each  one  developed  some  new  feature  and  suggested  another 
line  that  might  be  better,  the  result  of  all  being  to  give  a  very  thorough  knowledge 
of  the  locality.  The  surveys  developed  among  other  things  that  what  may  be  termed 
the  effective  width  of  the  neck  is  much  less  than  heretofore  supposed,  as  the  lower 
side  is  only  a  flat  mud  bar  which  would  be  of  no  value  in  preventing  a  cut-off.  Tho 
width  of  high  land  which  constitutes  the  effective  width  is  only  about  2,800  feet. 
One  of  the  lines  crossed  a  former  channel  or  old  river  bed,  which  is  about  2,000  feet 
wide  and  would  require  a  levee  about  26  feet  h  igh  where  the  line  crosAecl.  The  traverse 
of  the  bank  line^  or  the  upper  side  of  the  neck,  compared  with  that  made  in  1891 
showed  that  caving  was  progressing  at  the  rate  of  about  150  feet  per  year,  the  max- 
imum recession  of  the  bonk  from  I'ebruary,  1891,  to  January,  1893,  beinic  325  feet. 
Eighteen  pits  were  dug  at  different  points  on  the  neck  to  determine  the  character  of 
underlaying  strata.  These  pits  were  generally  about  6  feet  deep,  at  which  depth  in 
most  cases  water  prevented  going  deeper.  The  information  obtained  was  that  the 
fonndation  of  the  levee  would  generally  be  on  verv  recent  river  deposit,  and  that 
great  care  would  have  to  be  exercised  in  preparing  the  base. 

Fifteen  and  one-half  miles  of  alternative  lines  u>r  a  levee  have  been  surveyed,  9 
miles  of  bank  line  traversed  to  ascertain  extent  and  amount  of  caving,  and  6  miles 
of  meander  lines  ran  to  locate  topography.  The  field  work  has  been  platted  and 
careful  estimates  of  cubical  contents  of  levees  on  different  lines  made. 

At  the  close  of  this  report  no  material  change  had  taken  place  in  the  condition  of 
affairs,  except  the  unusually  rapid  caving  of  the  river  bank  in  the  Marengo  Bend, 
which  has  opened  the  river  fully  into  Lake  Concordia. 
Very  respectfully,  your  obedient  servant, 

H.  8.  Douglas, 
AB9utani  Engim 

Capt.  John  Millis, 

Ci^rpB  of  £ngineer$,  U,  8,  A, 


:ti 
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JUNCTION  or  THX   MI5SIS8IPPI,   RED,   AND  ATCHAFALATA  RIYSRS,    NSAB    TUBNBUU 

ISLAND,  LOUISIANA. 

A  detailed  description  of  the  difficulties  in  tbis  yiciniln^  which  the  impToyement 
are  desiiicned  to  rectify  will  be  fonnd  in  the  last  annual  report.  In  general  term 
these  difficolties  consint  in  the  filling  np  of  Old  River,  which  is  the  only  navigabl 
entrance  from  the  Misttissippi  to  the  Red  and  Atchafalaya  rivers  and  their  tribu 
taries,  so  that  low- water  navigation  is  impeded  and  at  times  entirely  obstructed. 

ThiR  filling  up  is  attributable  in  part  to  the  deposit  of  sediment  during  high  wate 
caused  by  irregular  variations  in  the  strength  and  direction  of  the  current  in  01 
River,  and  in  part  to  the  caving  in  or  sliding  down  of  the  soft  banks  adjacent  to  th 
channel  during  low  water. 

Tlio  complete  system  of  works  contemplated  with  a  view  to  correcting  these  difll 
culties  comprises  the  following  objects: 

To  check  the  enlargement  of  the  Aichafalaya  and  limit  its  outlet  capacity  by 
system  of  low  relief  dams  or  sills  located  near  the  head  of  this  outlet  river  and  ju 
below  the  point  where  the  Bayou  des  Glaises  comes  in. 

To  separate  the  Red  from  the  Atchafalaya  during  low  water  and  np  to  mid  stafi 
by  means  of  a  low  dam  at  the  west  end  of  Tumbull  Island,  which  for  all  stajci 
below  the  crest  of  the  dam  would  deflect  the  Red  around  the  upper  side  of  Tumbol 
Island  through  upper  Old  River. 

To  complete  the  separation  by  cutting  a  canal  across  Carrs  Point  and  obstructii^ 
the  lower  end  of  upper  Old  River,  thus  making  the  Red  a  tributary  and  the  Atcht 
falaya  an  outlet,  separated  from  each  other  at  medium  and  low  stages ;  while  th 
conditions  at  high  stages  are  not  t-o  be  materially  modified. 

The  plan  also  c-ontemplates  maintaining  low-water  navigation  throngh  lower  Oli 
River,  if  practicable,  by  dredging  or  otherwise,  until  the  above  system  of  works  i 
completed. 

The  entire  Red  and  Atchafalaya  system,  whose  only  outlet  is  now  throngh  tb 
channels  which  these  works  are  designed  to  improve  and  maintain,  comprises  a  tots 
length  of  about  4,300  miles  of  navigable  river  in  those  stages  during  which  ther 
are  at  present  no  difficulties  in  lower  Old  River.  In  low  water,  when  such  difficnl 
ties  are  experienced,  the  navigable  portion  of  the  Red  and  Atchafalaya  system  i 
i  about  345  miles  for  a  3-foot  draft  and  132  miles  for  a  5-foot  draft. 

At  the  date  of  the  last  annual  report  the  following  work  had  been  done : 

Two  sill  dams  near  the  head  of  the  Atchafalaya,  with  the  shore  protection  eon 
necting  levees  and  wing  levees,  had  been  completea. 

The  sill  or  foot  mattress  and  shore  protection  work  of  the  Red  River  dam  hu 
been  finished  and  the  dam  constructed  temporarily  at  a  height  of  3  feet  above  thi 
zero  of  Barbres  gauge  with  a  view  to  increasing  the  efifect  of  scour  in  upper  Ok 
River  during  the  falling  stage  of  the  river  after  the  high  water  of  1891.  Tue  dan 
was  partly  cut  down  again  to  afford  a  navigable  chaunel  over  it  for  the  low-watei 
season  of  1891,  leaving  it  at  a  height  of  about  5  feet  above  the  zero  of  Barbra 
gauge  for  a  width  of  450  feet.    No  further  work  has  been  done  on  the  dam. 

The  site  of  the  Carrs  Point  Canal  had  been  surveyed  and  the  timber  cut  along  tlu 
center  line. 

Some  dredging  had  been  done  in  upper  Old  River  and  the  usual  work  of  bnildinf 
temporary  spur  dikes  and  of  dredging,  with  a  view  to  maintaining  low- water  navi- 
gation  through  lower  Old  River,  had  neen  done  each  low- water  season. 

A  telegraph  line  connecting  the  Government  denot  at  Barbres  Landing  with  Wesl 
Melville,  La.,  on  the  Texas  &  Pacific  Railway,  the  nearest  telegraph  station,  luuj 
been  constructed. 

Bids  for  building  or  leasing  a  dredging  plant  for  this  work  were  invited  by  adver* 
tisement  of  June  1,  1892,  under  gener^  specifications  prescribing  the  conditioni 
which  the  plant  was  to  fulfill,  but  leaving  the  detail  of  the  plant  to  be  proposed  bj 
the  bidders.  Bids  were  opened  on  August  1.  Only  one  bid  was  received,  that  oj 
the  San  Francisco  Bridge  Company,  of  San  Francisco,  Cal.,  who  proposed  to  boiU 
pump  dredge  for  $98,000.    The  bid  was  considered  too  high,  and  rejected. 

Advertisements  for  a  dredging  plant  designed  specially  for  securing  and  maintain- 
ing  a  low-water  channel  through  lower  Old  River  were  issued  on  November  30, 1892. 
and  opened  on  January  30^  18^.  The  bid  of  the  Bucyrus  Steam  Shovel  and  Dredgi 
Company,  of  Bucyrus,  Ohio,  who  proposed  to  build  a  pump  dredge  for  $69,500,  wai 
li  accepted.     Contract  was  entered  into  and  construction  of  the  dredge  has  b^^ 

^  It  is  to  be  delivered  August  1,  1893.    The  hull  of  the  dredge  is  to  be  of  wood,  aboni 

!  95  feet  long  by  27  feet  beam.    The  house  will  be  double  decked,  the  lower  deck  bein| 

occupied  by  dredjs^ing  and  propeUing  ma(*.hinery,  boilers,  workshop,  etc.,  and  th< 
upper  deck  aftbrding  accommodations  for  the  crew.  The  propelling  power  will  ooa 
j  sist  of  a  stem  wheel  with  a  pair  of  driving  engines,  usual  steamboat  type.     Hm 

dredge  will  have  pilot  house  and  regular  steering  gear. 

The  dredging  apparatus  proper  is  to  consist  of  a  centrifugal  pump  with  15-iB«d 
iaotion  and  disohargei  dxlYexi  oy  compound  condenain^  en^Lnea  and  supplied  will 
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steam  from  two  horizontal  cylindrical  boilers  with  corrugated  internal  furnace  flues. 
Th^  suction  pii>ei8  supported  on  an  '^A''  frame  pivoted  at  the  bow  of  the  hull,  which 
enables  the  dredse  to  work  on  30  feet  of  water.  At  the  end  of  the  A  frame  is  a  conical 
.east-steel  cutter  head  for  loosening  the  material.  This  cutter  head  is  supx>orted  on 
m  ahaffc  and  revolved  by  independent  engines  mounted  on  the  forward  deck  through 
especially  designed  bevel  gear.  The  discharge  is  to  be  through  steel  pipe  supported 
on  pontoons,  or  when  working  in  low  water  through  a  length  of  pipe  supported  direct 
from  the  hull.  The  dredge  is  to  have  a  practical  capacity  of  3(K)  cubic  yards  of  soft 
mad  per  hour.  Work  during  the  past  year  was  confined  to  dredging  in  lower  Old 
Hiver. 

The  dredge  Pah-  Uie,  belonging  to  the  plant,  a  Hay  ward  bucket  dredge,  belonging 
to  Woody  Bodley  &  Co.,  of  Baton  Rouge,  and  a  clam-shell  bucket  dredge,  the  Bern- 
d<M,  with  tug  and  scows,  belonging  to  Rittenhouse,  Moore  Sl  Co.,  of  Mobile,  Ala., 
were  employed. 

Dredgmg  began  on  September  5  and  was  continued  until  October  1,  when  the 
water  became  so  low  that  it  was  necessary  to  suspend  operations  and  remove  the 
dredge. 

The  steamer  J.  E,  Tntdeau  passed  through  Lower  Old  River  on  September  30,  but 
had  difficulty  in  getting  through.  From  that  date  until  early  in  November,  when  a 
light-draft  boat  passed  through,  navigation  was  entirely  suspended,  and  more  or 
less  difficulty  was  experienced  until  November  19,  when  navigation  was  practically 
restored  by  a  rise  of  water  and  a  current  through  the  channel  which  removed  the 
sand  deposits.  The  dredge  Pah-  Uie  worked  on  the  clay  lumps  between  Ash  Cabin 
SDd  Dead  Tree  from  December  4  to  December  19. 

The  gauge  at  the  head  of  Tumbull  Island  being  no  longer  of  any  practical  use  was 
discontinued  on  September  10. 

The  levee  on  the  Simmesport  side  between  the  sill  dams  in  the  Atchafalaya  River 
was  repaired  and  partly  rebuilt,  and  repairs  were  made  to  the  telephone  line  con- 
necting the  Government  depot  at  Barbres  Landing  with  Melville. 

The  usual  observations  to  determine  the  low-water  discharge  of  the  Atchafalaya 
st  Simmesport  were  made  during  October.  The  minimum  discharge  found  was 
12,506.25  cubic  feet  per  second  on  October  16, 1892.  Observations  are  now  in  prog- 
ress to  determine  the  high- water  discharge. 

AhBiraet  of  proposali  received  in  re9pan$e  to  adveriieement  dated  June  1, 1892,  opened  at 
New  Orleans,  Ln,,  August  1, 189S,  hy  First  Lieut,  John  Millis,  Corps  of  Engineers,  for 
building  or  leasing  a  dredging  plant  for  use  at  the  works  of  improvement  at  the  junction  of 
the  Mississippi,  Red,  and  Atchafalaya  rivers,  near  Tumbull  island,  Louisiana, 


So. 

Name  and  address  of  bidder. 

Building. 

Leasing. 

Jotal. 

1 

San  Francisco  Bridffo  Co..  New  York  Citv 

$89,000 

No  bid. 

$89,000 

Amount  arailable  from  act  of  September  10,1890 $85,000 

▲mount  available  ftt>m  act  of  July  13,1892 80,000 

Total 105,000 

Rkmarks. — Beoommendation  was  made  that  the  above  bid  bo  rejected  and  that  new  advertisement 
be  issued. 

Abstract  of  proposals  received  in  response  to  advertisement  dated  November  S9,  189S, 
opened  at  New  Orleans ^  La.,  January  5,  1893,  by  Capt,  John  Millis,  Corps  of  Engi- 
neers, for  building  or  leasing  a  dredging  plant  for  use  at  the  works  of  improvement 
at  ike  junction  of  the  Mississippi,  Bed,  and  Atchafalaya  rivers,  near  Tumbull  island.  La, 


Ho. 

Kame  and  a<ldres8  of  bidder. 

Building. 

Leasing. 

Total. 

1 

3 

Bnoyrns  Steam  Shovel  and  Dredge  Co.,  Bacyrus,  Ohio 

San  Franciflco  Bridire  Co..  San  FranciHCo.  Cal 

$09,500 
87.000 

No  bid. 
No  bid. 

$09  500 
87  000 

3 

H. 8. Brown.  Quiucy.  111.* 

*  Informal  letter— no  bid. 


Jamuury  25, 1803.  balance  available $150,873.85 

Amount  coreired  by  this  abstract $0,500.00 

Balanoe 81,378.85 

BBHABXSr-Bid  No.  1  is  the  lowest  received,  and  the  bidders,  being  responsible,  is  reoommeaded  fSov 


[I 

I: 
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Money  statemenL 

June  ly  1892,  balanoo  unRxpemlcxl $8^  STL  IS 

Amount  appropriated  by  act  appro v(mI  July  13,  18U2 80, O0Q.0I 

iee,fl7LT 
May  31,  18d3,  amount  expended  during  liAcal  year  to  date 29,  W.T 

May  31, 1893,  babince  unexpended 139,973.C 

May  31, 1893,  amount  covered  by  uncompleted  contracts €9, 5O0lQ 

May  31,  1893,  balance  available 70,473.C 

(  Amonntthatcanbe  profitably  expended  iu  fiscal  year  eudinx  June  30, 18d5  35O,000lC 
[>,  <  Submitted  in  cojii])liance  witb  roquiifiueiits  of  sections  2  of  river  and 

(     harbor  acts  of  1866  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 


'I 


NEW   0RLEAN8  UARBOR. 

The  harbor  of  New  Orleans  consists  of  a  total  length  of  aboat  13  miles  of  the  Hh 
sissippi  River  and  comprises  four  bends  and  fourcomparatively  straight  reaches  fitN 
2  to  3  miles  in  length.  At  two  of  the  bends  the  river  changes  its  direction  somethin 
over  90  degrees,  and  the  mean  radius  of  curvature  is  about  one  and  one-half  tiw 
the  river's  width.  The  other  two  bends  are  less  abrupt.  The  averag^e  w id th  betwee 
bank  lines  at  mid-stage  is  about  2,200  feet.  At  high  water  the  average  width  beiB 
determined  by  the  levees  which  are  not  in  all  cases  immediately  on  the  haakt  i 
somewhat  greater.  The  maximum  depth  at  low  water  varies  on  different  sectkm 
from  70  to  160  feet,  nnd  the  maximum  difference  between  low  and  extreme  high  waU 
is  about  19  feet.  As  the  city  is  about  104  miles  inland  by  the  river  Arom  the  Gnlf  c 
Mexico,  the  effects  of  the  tides  are  very  slight  and  quite  irregular,  varying  witb  th 
stage  of  the  river  and  the  direction  and  force  of  the  wind.  The  mean  current  vari< 
from  5.6  feet  per  second  in  high  stages  to  a  scarcely  perceptible  current  at  extrea 
low  water.  The  river  usually  reaches  its  maximum  stjige  between  Maroh  1  and  Jon 
30  and  its  minimum  stage  between  September  1  and  November  30,  and  the  vaiistioo 
in  height  are  never  abrupt. 

The  entrance  to  the  harbor  from  seaward  through  South  Pass  affords  a  practiei 
de])th  of  over  25  feet,  the  depth  of  the  other  Passes  or  mouths  of  the  river  notbeini 
suflicittnt  for  dei^p-draft  sea-going  vessels.  From  the  head  of  the  Passes  to  so 
throughout  the  harbor,  the  channel  depth  and  width  are  ample,  and  in  most  portion 
of  the  river  navigable  d«^pths  exist  close  inshore.  For  a  considerable  portion  of  tb 
river  front  on  both  shores,  continuous  wharves  exist,  and  there  are  detached  whsrvc 
and  landiugs  at  more  or  less  frequeut  intervals  over  a  greater  part  of  the  entire  watc 
front  of  the  harbor. 

llie  entire  country  in  the  vicinity  of  New  Orleans  is  of  recent  alluvial  formation,  si 
distnrhed  by  any  subsequent  geological  changes,  and  it  is  consequently  low  and  flat,  Im 
ing  highest  at  the  river  bauks,  and  having  a  gentle  and  regular  slope  away  Ihmi  tb 
river.  Borings  made  in  this  h)cality  show  alternate  layers  of  sund  and  clay  in  Yto} 
ing  thickness,  to  a  great  depth.  During  flood  stages  the  river  reaches  a  height  of 
or  7  feet  above  the  highest  natural  levefin  the  city,  and  the  levees,  whioh  are  ssseii 
tial  for  the  prevention  of  overflow,  are  as  a  rule  necessarily  built  close  to  the  bsnl 
line  in  order  to  meet  the  requirements  of  the  various  interests  along  the  river  fieni 

The  use  of  regular  docks  or  slips  nnd  piers  in  the  harbor  is  generafly  impractieabk 
owing  to  the  variations  in  the  height  of  the  water,  the  unstable  natnreof  thebanki 
the  swift  current  at  high  stages,  and  the  tendency  to  deposit  large  quantities  of  fil 
when  the  current  is  interfered  with.  Vessels  are  usually  made  fast  alongside  of  th 
continuous  wharves,  and  since  there  are  no  good  anchorage  grounds,  particularly  i 
high  water,  owing  to  the  current,  the  great  depth  and  natnreof  the  bottom,  the ooii 
ditions  generally  in  the  harbor  are  such  as  to  require  an  unusual  development  a 
water  front  to  accommodate  a  given  amount  of  shipping. 

Although  the  condition  of  the  river  and  its  banks  in  this  vicinity  is  one  of  con 
parative  stability  when  contrasted  with  the  extraordinary  changes  which  often  coca 
in  certain  portions  of  the  Mississippi  above  the  mouth  of  Red  River,  the  damsg 
which  results  Arom  even  slight  chivngee  of  the  river  in  a  port  like  that  of  New  Orlesi 
becomes  serious. 

In  general  the  action  of  the  river  is  to  erode  and  cut  away  and  cause  caving  an 

sliding  down  of  the  banks  on  the  concave  shore  and  for  some  distance  below*  lesnll 

I  ^  ing  in  the  destmotion  of  wharves,  levees,  streets,  and  sometimes  of  sheda  and  IwiU 


/ 
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lugs.  When  this  action  oocnrs  on  one  bank  a  deposit  of  sediment  and  consequent 
ftboaline  and  damage  to  the  water  front  on  the  opposite  shore  usually  takes  place 
also,  in  certain  localities  caving  of  the  bank  has  taken  place  in  the  straight  reaches, 
und  even  on  a  convex  shore.  In  such  cases  the  action  is  attributable  partly  to  the 
'weight  of  large  masses  of  sediment  deposited  nuder  wharves  during  high  water, 
wbich,  when  deprived  by  the  fall  of  the  river  of  the  support  which  the  water  afforded 
during  flood  stages,  causes  large  portions  of  the  bank  to  craek  off  and  slide  down. 
8inoe  caving  on  a  straight  or  concave  shore  is  not  general  and  is  irregular,  the  above 
theory  as  to  the  cause  is  not  entirely  satisfactory,  and  it  must  be  largely  influenced 
by  some  local  cause. 

Caving  usually  takes  place  only  during  falling  and  low  stages  of  the  river,  but  the 
erosion  which  is  believed  to  be  its  main  cause  is  undoubtedly  most  active  during 
flood  stages,  and  it  seems  to  be  well  established  that  with  the  completion  of  the 
levee  system  there  is  a  tendency  of  the  river  to  enlarge  its  section  and  acquire  the 
IncreasiMl  discharge  capacity  demanded  of  it. 

In  localities  exposed  to  rapid  erosion,  where  the  bank  is  not  protected,  the  danger 
of  a  breach  in  the  levee  during  high  water  and  an  overflow  into  the  city  now  necessi- 
tates building  the  levees  at  considerable  distance  from  the  bank  line  at  such  places. 

The  general  object  of  the  works  of  improvement  in  New  Orleans  Harbor  is  to  check 
and  if  possible  to  prevent  the  detrimental  action  of  the  river  as  above  described,  and 
to  maintain  the  river  banks  in  a  condition  of  permanency. 

Under  the  approved  project  the  work  now  in  progress  to  accomplish  these  objects 
consists  in  the  construction  of  submerged  inclined  spur  dikes  along  the  caving  banks, 
which  extend  out  normally  to  the  bank  line,  and  which  have  heretofore  been  placed 
at  intervals  of  from  500  to  1,600  feet. 

In  addition  to  these  dikes  continuous  bank  revetment  has  been  constructed  in  the 
intervals  where  the  destructive  forces  have  proved  very  active.  This  revetment  has 
an  average  width  of  about  400  feet  and  extends  from  low- water  line  out  to  deep 
water,  covering  the  entire  bank  slope.  In  building  this  revetment  mattresses  made  of 
willow  brush  and  poles  and  fastened  with  sawed  timber  and  wire  are  first  con- 
structed in  sections  of  convenient  size  and  about  2  feet  thick.  These  sections  are 
then  fastened  together,  forming  a  large  mattress,  which  has  a  width  of  130  to  150 
feet  and  a  length  equal  to  the  width  of  the  revetment.  This  mattress  is  floated  to 
position  between  lines  of  barges  secured  by  mooring  lines,  and  is  sunk  by  loading  it 
with  rock  evenly  distributed  over  its  surface.  After  it  is  sunk  additional  rock  is 
deposited  upon  it.  The  spur  dikes  are  built  of  successive  layers  of  mattresses  of 
diminishing  width,  constructed  in  a  manner  similar  to  that  above  described,  except 
that  they  are  made  two  to  three  times  as  thick,  and  the  willows  are  so  laid  as  to 
leave  souare  "pockets  "  to  receive  and  retain  the  rock.  These  mattresses  or  •*  cribs  " 
are  so  aesigned  that  the  top  of  the  completed  dike  has  a  width  of  about  16  feet  and 
a  slope  in  me  direction  of  the  length  of  the  dike  of  about  3  base  to  1  per]>endicular. 
Various  side  slopes  have  been  given  to  the  dikes,  f^om  1  base  to  1  perpendicular  to 
2  base  to  1  perpendicular,  the  latter  slope  being  now  preferred.  When  the  intervals 
have  not  been  continuously  revetted  the  dike  rests  on  a  foot  mattress  about  150  feet 
wide.  In  places  in  the  harbor  where  the  water  front  is  required  for  docks  the  crest 
of  the  dike  at  the  shore  end  is  kept  below  the  draft  of  vessels ;  at  other  localities  the 
crest  has  been  carried  up  to  low-water  line  and  continued  up  to  the  main  levee  by  a 
spur  levee  built  of  earth  and  paved  with  rock. 

The  design  is  to  begin  sinking  the  mattresses  during  the  end  of  the  low-water 
season,  but  this  has  not  always  oeen  practicable,  and  some  of  the  work  has  been 
placed  in  comparatively  high  stages. 

The  effect  which  the  continuous  revetment  is  intended  to  produce  is  to  cover  the 
entire  bank  slope  directly  after  the  caving  for  the  season  has  ceased  and  when  the 
bank  has  presumably  a  form  best  adapted  to  stability  and  to  protect  it  from  further 
erosion.  The  dikes  ar^  designed  to  arrest  caving  by  checking  the  velocity  of  the 
current  and  inducing  a  deposit  and  to  support  the  bank.  Spur  dikes  without  imme- 
diate revetment  have  been  successful  in  some  of  the  straight  reaches  and  on  concave 
banks  of  large  radius,  but  in  the  abrupt  bends  the  dikes  alone  are  only  locally  effec- 
tive. 

At  the  date  of  the  last  Annual  Report  the  following  work  had  been  completed  in 
general  accordance  with  the  project  as  above  outlined.  A  continuous  mattress  400 
feet  in  length  had  been  placed  just  above  the  caving  bank  in  the  CarroUton  Bend. 
Five  spur  dikes  had  been  built  in  the  CarroUton  Bend,  two  in  the  Greenville  Bend, 
six  in  the  Gouldsboro  Bend,  and  eight  in  the  third  district  reach. 

All  the  above  work  remains  in  place  and  has  proved  successful,  with  the  following 
exceptions :  In  the  third  district  reach  the  caving  was  arrested  and  a  general  accre- 
tion took  place  along  that  portion  of  the  bank  covered  by  the  four  lower  dikes  built 
in  1889,  except  that  a  small  cave  has  occurred  between  Dikes  3  and  4.  Along  that 
portion  covered  by  the  four  upper  dikes  no  further  caving  took  place  at  the  heads  of 
the  dikes,  but  caving  continued  in  the  intervals  between  Dikes  1  and  2,  2  and  8,  and 
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}  below  5.    There  has  been  no  noticeable  accretion.    In  this  locality  the  intern 

'  between  dikes  are  evidently  too  great,  and  intermediate  dikes  should  be  built  or  tl 

ji  intervals  protected  with  continuous  revetments. 

i  In  the  Gouldsboro  Bend  a  small  cave  has  occurred  between  Dikes  S  and  4,  \i 

otherwise  the  bank  line  has  remained  unchanged. 

In  the  Carrollton  Bend  the  five  dikes  all  remained  undisturbed  and  the  bank  li 
at  their  head  was  maintained,  but  caving  between  the  dikes  continued,  and  it  beea 
evident  that  the  radius  of  curvature  of  this  bend  is  such  that  spur  dikes  alone  i 
not  effective  unless  built  with  such  short  intervals  as  to  render  the  work  excessiT 
expensive. 

Destructive  caving  has  also  taken  place  along  the  water  firont  between  CarroUi 
and  Exposition  Wharf,  at  Eighth  street,  at  tlic  Sorapam  Market,  in  the  bend  at  i 
below  the  French  Market,  and  at  Algiers  Point.  No  protection  work  has  been  dcmc 
these  localities  by  the  United  States,  but  the  city  of  rCew  Orleans  baa  constracled  ] 
work  and  wooden  bulkheads  with  a  view  to  arresting  the  cavins  near  the  Frai 
Market,  at  Algiers  Point,  and  in  the  intervals  between  the  third  diatrict  spur  dil 
This  work  has  been  partially  8tieces»ful. 

By  the  act  of  July  13, 1892,  $80,000  was  appropriated  for  continuing  the  woil 
improvement  in  New  Orleans,  and  a  project  was  submitted  on  June  16,  1892.  for 
expenditure  of  this  sum  in  constnictmg  continuous  bank  revetment  in  the  inters 
\  between  the  completed  dikes  in  the  Carrollton  Bend  at  South  port  and  the  purch 

^  of  additional  barges  for  carrying  on  the  work.    This  project  naving  been  approi 

advertisements  were  issued  for  six  decked  barges,  but  as  the  bids  exceeded  the  ei 
mate  contract  was  entered  into  for  four  only.  The  barges  have  been  completed  i 
delivered. 

Contract  was  made  with  R.  M.  White,  of  New  Orleans,  for  supplying  the  wiUo 
for  the  work,  but  as  the  delivery  was  too  slow  to  meet  the  requirementa  a  quar 
boat  with  force  of  men  was  sent  to  Profit  Island  and  cutting  of  willows  by  bii 
labor  began  on  September  22, 1892.  Mr.  White  supplied  1,1^.09  cords  of  wiUo 
and  54.0d  cords  of  poles.  The  force  at  Profit  Island  lurnished  3,680  oords  of  willo 
and  72  cords  of  poles.  Rock  was  obtained  partly  by  contract  with  J.  W.  Worthii 
ton  Sl  Co.,  of  Birmingham,  Ala.,  who  shipped  it  by  rail  from  their  quarries  m 
Birmingham  and  delivered  it  on  board  barges  in  the  harbor  for  $2.50  per  ton.  Th 
supplied  3,749.25  tons  of  limestone  rock  of  excellent  quality.  Nine  hundred  si 
ninety-seven  and  ninety -seven  one  hundredths  tons  were  obtained  by  open-mark 

Eurchase  of  ships'  ballast,  delivered  on  l)oard  barges  in  the  harbor  at  $1  per  to 
inmber  was  supplied  by  the  Brakenridge  Lumber  Compsny,  Limited,  and  H.  West 
Lumber  Company,  and  wire  nails  by  Woodward,  Wiglit  &,  Co.,  Limited,  under  oo 
tracts. 

Owing  to  the  late  date  at  which  the  appropriation  became  available  and  the  del 
in  the  delivery  of  willows,  sinking  of  the  mattresses  did  not  begin  until  Janaaiy 
1893.  The  river  had  then  reached  a  comparatively  high  stage.  The  swift  currei 
and  eddies  in  the  bend  and  the  large  amount  of  drift  running  made  a  eonsiderab 
portion  of  the  operations  of  sinking  difHcult,  but  all  the  work  was  successfkilly  plao 
without  loss.  One  small  section  of  mattress  broke  away,  but  it  was  recovered  si 
replaced  with  no  material  damage  to  plant.  The  work  was  finally  finished  < 
March  9,  1893,  and  its  successful  completion,  under  the  difficultiea  which  we: 
encountered,  reflect  great  credit  on  the  assistant  engineer  in  charge,  Mr.  Willia 
Garvin. 

Six  hundred  and  fifty-two  thousand  and  twenty  square  feet  of  revetment  ws; 
constructed  at  a  field  cost  of  $0.08919  per  square  foot.  The  cost  of  similar  work  la 
season  was  $0.09604  per  square  foot. 

During  July,  August,  and  September  a  survey  was  made  by  Assistant  Enginesi 
Garvin  and  Mott  of  the  river  front  from  Southport  to  the  Exposition  Wharf. 

This  survey  was  made  on  account  of  recent  serious  caving  which  had  neceasitati 
building  new  levees  and  the  sacrifice  of  much  valuable  property,  and  it  is  antic 
pated  that  the  protection  work  may  be  eventually  extended  down  from  Southpoi 


Money  statement. 

Balance  unexpended  June  1, 1892 $4^  768.  J 

Amount  appropriated  by  act  approved  July  13,  1892 80, 000.  < 

84,768.; 
May  31, 1893,  amount  expended  during  fiscal  year 84,768.^ 

(  Amountthatcan  be  profitably  expendedin  fiscal  yearendingJnneSO,  1896  SOO^OOO.' 
jj  <  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

!^  (     harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  189S. 
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^httraet  ttfpTopo»»U  rteeived  in  retpOfue  to  advertitemeiit  dated  Octotgr  l.lSSt,  opened 
at  Ntut  OrUamt,  La.,  Oolobvr  It,  189!,  bg  Capt.  Joha  Hillit,  Cor^*  of  Engineeri,  for 
funtitkin0  rook  for  Jr«w  OtImh*  Harbor  work. 


JTo. 

Name  ud  addreu  of  bidder. 

3,S00un« 

.^. 

Ptrtm. 

> 

OiuinlngQn.Tel«iidP.vlngCo..Tiokiburg,SII». 

i,U> 

13, 2» 

Bnuau.— Bac«miiKiiided  that  all  oT  Uw  abovs  Ud*  b*  ni)act«d  and  that  ne*  adTertlHrnsnt  be 
iMmcd. 

AhHraet  of  propotali  reneived  in  raponn  to  aAvertiicmcnt  by  poiter,  dated  XortmberS, 
18SS,  opened  at  Neu  Orleani,  La.,  November  IS,  1892,  hy  Capt.  John  MiUU,  Corp*  of 
Smgimten,  for  f%mi>\i»g  3,S00  lone  of  rock. 


Vo. 

Kame  and  addrsM  of  Li.Mer. 

tZ 

Tolal. 

Ftrlon. 

2.W 
3.  IS 

2.W 

alls 

t»,3aB.OO 

1( 

761 

-H-oodwir<1>)|fatft  <'„.[.,n.il».rS'.'»  l>tui..,La.a»>ni:'o.» 

00 

BeMamu.— Bid  No. . 


■  t.'oi>.  3  and  G,  aa  m 


Abitraol  of  propoeaU  reeeired  tn  reeponn  to  odrertiecment  ilalrd  October  1,  1891,  opened 
at  Xeai  Orleane,  la.,  Oetoher  IS,  1S9S,  fcv  Capl.  John  ililli$,  Corp)  of  Engineeri,  for 
fvmleh'iug  trilloa  braih  and  polet  for  Xem  Orteant  Marbor  norke. 


Hamo  and  uddres)  of  bidder. 

On  United  SlatM 
barK«at 

On  tnnlniclora' 
barn™  Bt  Eipo. 
■lUgo  Wharf. 

1.SM 
cordi 

T>illo» 

WOeoifda 
willow 
pol». 

willow 

Wtordi 
willow 
pel-. 

TotaL 

S.1S 

Per  lord. 

■i.n 

S.2& 

lis;; 

No  bid.. 

Ko  bid .. 

SSIS;: 

Kobld.. 

S.ISS 

» 

gS&B;,^^'™'-"""'"^'" 

« 

10.200 

E 

Tobiai  Nagol,  M.  D..  New  Orlcnns,  La 

10.971 
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Ah$traci  of  propo$al$  far  levee  work  in  Upper  Teneas  Levee  DUtrici,  etc. — Continued. 


No. 


1 
a 

4 

7 

8 

9 

10 

11 

12 

18 

14 

16 

22 

24 

25 

20 


85 
86 
87 
88 
40 
42 
43 
44 
45 
46 
48 
51 
63 
64 


Name  of  bidder. 


C.  A.  Winter. 

Jeflries  &  Dameron 

John  G.  Seseions 

MoTighe&Co 

P.  F.Xamb 

O.  B.  Crittenden 

MicbMl  McTighe 

Cbarles  T.  Worthington 

Bobert  Johnson 

T.J.Bogue 

W.  L.  B^Uebrew 

James  M.  Sullivan 

John  and  Thomas  O'lleam. . . 

W.  L.  Withers  &  Co 

Stripling  6c  Wright 

Hartnut  4t  O'Brien 

James  S.Peak 

Hebron,  Hebron  &  Bnclt 

MoLaughlin  Bros 

Tim  Sullivan 

M.V.Henry 

Hebron,  Hebron  Sc  Buck 

J.  A.  Deaton  &^  Co 

Arnold,  DeGaris  &  Co 

Kilpatrick  St,  Storer 

Manning  Sc  Gibson 

SmestHvner 

J.B.Lewis 

Donovan  Sc  Daily 

John  C.  Hodge 

Whitehin  Company 

Ben  Taney 


Lakeport. 


SUtlon 

1216  to 

1202. 


Below 
Lake- 
port, 
station 
1368-H66|40tol06 


CkrUt. 

14 

14 

IH 

18 


14ft 


20«, 
17 

m 

16 

13 

16 

15 

12 

184 

17 


Stotion 
12w2to 


Omtt. 

18 

17 

16J 

21 


16 


10 
10 


27 


27 


154 
151 


?a 


*15 


14% 


19i 


Omto. 
25 
25 
24i 
25 


21 


»*^ 


204 
22 


33 
20 


^f^ 


23 


224 


Adams  Front. 


Station 

105  to 

210. 


CenU. 
18 
22 
214 
10 


164 


18 

20 

204 

34 

18 


30 

181 

33 


181 
15| 
14.V5i 


i!f* 


23| 


Station 

210  to 

806. 


OenU. 
15 
16 
17 
17 


16 


10 

18| 

34 

141 


EJgersLoop. 


Section  Section !  Section 

1,50        2,80        3.23 
stations,  statioos.  ststioos. 


OenU. 
15f 


18 

144 
15 


18 


30 

16| 

33 


164 
16| 
14M 


ij^ 


221 
16 


20 
16 


15 
12 
164 
15 

13«» 
17 


164 
15 


15 


Cmti. 
14| 
15 
]6| 
18 


10 

144 
154 


18 
151 
15| 
15 


17 


154 
16A 


16 
16ft 


154 


16i 


Centt. 

14| 
17 


J§ 


20 
16 


10 
16 
16 
174 


18 
184 


15 

13M 
17 


16 


164 


154 


*  Contract  awarded. 

Ahetraci  of  proposals  for  levee  work  in  Middle  Tensas  district f  received  and  opened  hjf 
Capt,  C,  AicD.  Townsend,  Corps  of  Engineers,  January  16, 189S, 


No. 


1 
3 
4 
6 
7 
12 
14 
15 
16 
17 
20 
21 
23 
24 
85 
86 
87 
80 
40 
42 
44 
46 
48 
40 
61 


Name  of  bidder. 


C.  A.  Winter 

Jeffries  it  Dameron. . . 

John  G.  Sessions 

Starling  &  Smith  Co.. 

McTighe&Co 

Kobert  Johnson 

W.  L.  KlUebrew 

Robert  Nicholson 

Jas.  M.  Sullivan 

Albert  S.  Colthorp .... 

F.L.  Maxwell 

Edmund  T.White.... 

Wm.J.  McGinty 

W.  L.  Withers  &  Co  . . 

McLaughlin  Bros 

Tim  Sullivan 

M.  V.Henry 

John  Scott  8c  Son 

J.  A.  Deaton  &  Co 

Arnold,  DeGaris  8c  Co 
Manning  8c  Gibson . . . 

J.  B.  Lewis 

Donovan  8c  Daily 

J.Stoin&Co 

John  C.Hodge 


Villa  Vista  Levee. 


Upper 
section. 


Centt. 
15 
15 
1841 


21 

174 

10 


154 


Middle 
section. 


CenU. 
24 
21 
244 


28 

184 

22 


26 


23 


22/5, 


Lower 
section. 


CenU, 
22 
20 
214 


25 
18 
25 


21-M 


100 


25 


204 

19 

*17 
19 

24 

22 

184 

23 

21J 

21 


104 


Salem^Levee. 


Upper 
section. 


CenU. 


17 

21| 

25 

23 

164 

23 

29 


22 


20 
19 


19? 

17,^ 

19 

224 

16 

24 

1»A 


19| 


Lower 
seetion. 


CenU. 


15 
17f 
19 
20 

i?* 

21 

14«r 

154 


184 

22 

17 

13 


15 

14VI^ 
10 

18 

14^ 

16 

18A 


"I 


*  Co&tnMst  ftwacdMU 


/ 
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I 

The  qnantity  and^Mie  of  matorial  was  as  follows : 

SjTiQ  tons  rock,  at  1^50  per  ton $9,373.12 

997.97  tons  rook,  at  '$1  per  ton 997. 97 

10,000  feet,  B.  M  y  by  6  lumber,  at  $12  per  M 120.00 

3.320  feet,  B. M., V.by  6  lumber,  at  $11  per  M 36.54 

66,442  feet,  B.M.,  4  by  6  lumber,  at  $10.40  perM 694.32 

9,464  feet,  B.  M.,  lumber.  at$10per  M 94.64 

188,745feet,  B.  M.,2by  41umber,  at$9.9r>perM 1,878.01 

60  pounds  9-incli  sti^el  wire  nails,  at  3  cen  tn  ])er  pound 1 .  50 

l,4oO  pounds  steel  wire  nails.  G-ineh,  at  2^  cenU .* 30. 45 

450  poands  3|rinch  steel  wire  nails,  at  2. 15  vo.nt» 11.02 

6,900  pounds  j^Mnch  steel  wire  nails,  at  2}  cents 172. 50 

13,400  ponmls  6-inch  steel  wire  nails,  at  1.95  cents 261. 30 

1,600  ponmls  3|-inch  steel  wire  nails,  at  2.4  cents 38. 40 

6,961  pounds  No.  10  wire,  at  2.45  cents  per  pound 170, 54 

4,825  oprds  willow  brush,  at  $2..36  per  cord 11,387.00 

739'ofr<ls  willow  briish,  at  $1.9425  per  cord 1, 435. 50 

1,13509  cords  willow  brush,  at  $1.38  per  cord 1, 570. 56 

54.06  %ord8  willow  poles,  at  $3  per  cord 162. 18 

Labor,  duperintendenco,  etc 18,585.80 

Tugs,  with  crew,  fuel,  mnterial,  etc 5, 649. 95 

Provisions,  with  ice  and  fuel,  for  cookiug 6, 487. 75 

Total 58,159.05 

Cnbic  feet  of  mattress  work 1, 428, 618 

Square  feet  of  mattress  work 652, 020 

Pounds  of  rock  per  square  foot  to  sink 14.  .56 

Cost  per  square  foot  in  place $0. 08919 

The  first  mattress  was  completed  November  6,  and  the  first  was  sunk  January  6, 
two  months  after  completion.  The  delay  was  caused  by  all  the  barges  being  engaged 
in  transporting  willows  and  rock. 

The  last  large  mattress  was  completed  on  December  31,  1892,  and  the  last  large 
mattress  was  sunk  February  2,1893.  They  \vere  sunk  in  the  following  order: 
Between  Spur  Dikes  4  and  4-|  from  January  6  to  13;  mattress  below  Spur  Dike  4| 
sunk  on  January  17;  mattress  between  Spurs  3^  and  4  sunk  from  January  21  to  26; 
mattress  between  Spur  Dikes  3  and  3^  sunk  from  January  29  to  February  2;  mattress 
on  head  of  Spur  Dike  4  sunk  February  6^tlie  construction  of  this  mattress  was  com- 

fleted  on  January  20;  mattress  105  by  150  feet  was  sunk  on  head  of  Spur  Dike  4^ 
'ebruary  16,  and  mattress  105  by  60  feet  on  March  7. 

The  small  mattresses  in  cave  between  Spurs  4  and  4|  were  sunk  from  February  25 
to  March  9. 

The  constrnction  of  the  mattresses  were  the  same  as  those  previously  sunk  in  the 
Sonthport  Bend,  with  the  exception  of  the  lower  frame,  which  was  built  of  3  by  6 
inch  lamber  to  give  greater  strength  to  resist  the  strain  of  the  downstream  lower- 
ing lines.  No  iron  rods  were  used  for  strengthening  the  mattress,  as  they  were 
formerly;  the  top  line  of  poles  were  all  securely  nailed  and  wired,  and  nn  additional 
line  placed  near  each  toggle-pin,  which  gives  all  required  strength  and  are  cheaper 
than  rods. 

During  the  rise  in  December  considerable  diflSculty  was  experienced  in  keeping 
the  completed  mattresses  moored  to  the  bank,  owing  to  the  large  quantity  of  di'ift- 
wood  accnmulatiug  against  thetn,  and  considerable  washing  was  done  to  keep  them 
floating  until  barges  were  available  for  sinking.  During  the  sinking  of  the  large 
mattresses  the  river  was  falling,  no  drift  was  ninning,  and  the  weather  was 
favorable  for  the  work.  The  smaller  mattresses  were  sunk  during  a  rising  river, 
with  large  quantities  of  driftwood  running,  and  considerable  ditWcnlty  was  experi- 
enced in  liandling  the  mattrefutes  and  placing  the  barges  in  position,  owing  to  the 
cross-currents  and  large  accumulation  of  driftwood  in  the  eddy  between  Spur  Dikes 
4  and  4^. 

The  cost  per  square  foot  for  mattress  work  was  $0.00685  less  than  for  the  previous 
season :  3,749.25  tons  of  rock  used  was  brought  by  rail  iVom  Alabama  and  loaded  on 
the  United  States  barges  at  New  Orleans,  the  contract  price  being  $2.50  per  ton, 
delivered  on  barges. 

Nine  hundred  and  ninety-seven  and  ninet>''-8even  one-hundredths  tons  of  rock  was 
purchased  from  different  sailing  vessels  in  the  harbor,  at  $1  per  ton,  loaded  on  the 
Unite<l  States  barges.  A  total  of  1,143.91  tons  was  purchased  in  the  harbor,  of  which 
i>^.94  tons  was  unloaded  on  the  bank  at  Sonthport. 

jOne  thousand  one  hundred  an<l  thirty-five  and  nine  one-hundredths  cords  of  brush 
IM^d  54.06  coTfla  of  polea  were  cut  by  cOTttrs^X  \)t\Q^^^^  QiV!^xi^^«&^V^)&^^S^^ 
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of  briiali  WBB  cut  by  the  Uniteil  Stjites  cmployds  at  the  willo\- . 

Island;  739  conls  was  on  Imnd  at  Sontbport.  . — ; ■ 

On  completion  of  work  at  SoQthport  the  plant  was  moved  to  Ired.  j     ToI 

at  the  Exposition  wharf,  all  lines,  tools,  and  other  property  cleui^ 
the  warehouses. 


Itepain, — The  tug  Genei'al  Comttock  was  entirely  rebuilt  and  rem 

was,  labor  on  repairs,  $3,476.83;  material,  $1,3X3.90;  pay  of  crew,  $ir 

repairs  to  niachim^rv,  $2JW.J»4.     Total,  $5.5t>9.98.     Previously  repo. 

repairs,  $1,657.54;  material,  $603.32;  making  a  total  of  $7,830.84  for  <..... 
includes  new  lious<>,  new  ca]t8t»n,  and  propeller.  •••• 

The  tug  was  employed  during  the  month  of  September  on  levees,  uncr'" 
AssiHtant  Engineer  Douglas. 


139.: 

21.  { 
7.3 


The  cost  of  running  the  tug  while  under  mv  charge,  from  October  1,  18L 
1,1893,   was:  Material,  $166.99;   pay  of  crew,  $1,459.95;  fuel,  $777.10;  i— •/ 
machinery,  $627.15 ;  of  this  amount  $2,404.04,  or  all  excepting  the  repairs  to  m% 
was  cliargcd  to  mattress  construction.  ^*^ 

Tug  Tilda  was  employed  on  levees  until  June,  when  she  was  tied  un  at  Ki 
tion  wharf  until  8e])tember.  Duriuj^  thin  time  she  was  docked  and  the  xiiill  pa 
and  minor  repairs  to  hou^  and  machinery;  the  cost  was,  labor  for  repaint,  4^M. 
material,  $172.17;  pay  of  crew,  $300.50;  fuel,  $352;  a  total  of  $1,114.99  for  rei 
The  cost  of  running  the  tug  during  mattress  construction  was:  Labor  on  npi 
$71.75:  material,  $461.64;  pay  of  crew,  $1,617.42;  fuel,  $1,166.85;  repairs  t4»  niaehiiK 
$529.54;  of  this  amount  $3,245.91,  or  all  except  labor  on  repairs  and  repain 
uuurhinery,  was  charged  to  mat  tress  construction. 

The  repairs  on  steamer  Gen.  yewion  were  done  under  my  supiTvision,  and  consii 
of  extensive  repair  to  deck  forward  and  alt,  new  quarters  for  deck  crew,  mat 
changes  in  cabin,  putting  down  new  steam  capstan,  repairs  t<i  machinery,  new  hm 
ing  and  snu>ke8tacks  and  new  woodwork  of  wheel,  and  minor  repairs  to  cabin,  ca^ 
fenders,  railing,  nosing,  and  machinery  at  different  times  from  date  of  last  repoi 
March  31,  1893.  The  cost  was,  for  labor,  $1,632.24;  material,  $1^242.99;  a  tota 
$2,875.23  for  repairs. 

Launch  No.  5  was  engaged  with  survey  ]>arty  during  month  of  September,  and 
used  on  works  for  sui>plying  steam  to  engine  on  deck,  and  for  pumping  bat 
I^om  December  3  to  12  sbe  was  engaged  on  levees  with  Assistant  Engineer  V 
Hardee,  and  fnun  «)anuary  6  to  21, 1893,  on  levees  with  Assistant  Engineer  W 
Price.  The  launch  was  docked  an<l  hull  cleaned  and  painted  in  July  and  Ang 
1892.  The  cost  while  under  mv  su]>(;rvision  was,  pay  of  crew,  $244.59;  fuel,  $7u 
reuairs,  $240.6:^:  a  total  cost  of  $560.32. 

Launch  Ruby.  The  following  repairs  were  made  under  my  supervision  in  theme 
of  June:  New  tubes  were  put  in  boiler,  casing  around  furnace  repaired  and  fur 
rebuilt,  pump  repaired,  new  flooring  ]>ut  down  in  kitchen  and  Are  room.  Cost  i 
Material,  $68.:{0 ;  labor,  $80.27 ;  repairs  to  machinery,  tubes,  etc.,  $165.25.  Id  the  m< 
of  October,  1892,  the  launch  was  put  4n  dock,  the  hull  tarred,  calked,  and  pain 
entire  new  rake  planking  of  oak  lumber  put  in,  new  woodwork  in  wheel,  the  w< 
work  on  roof  repaired,  and  new  canvns  put  on  roof,  now  breeching  for  smokest 
some  new  brasses,  and  nulder  repaired.  Cost  was:  Material, $55.96;  labor, $33fi 
a  total  of  $688.28  for  repairs. 

Launch  Alaska  had  extensive  repairs  to  boiler  and  machuiery;  haa  been  do< 
twice  and  hull  scraped  and  painted  and  new  stern  bearing  put  in,  new  fender  sti 
put  on;  the  house  has  been  repaired  and  some  minor  repairs  Iiave  been  made  to  ho 
The  launch  wiis  engaged  with  Assistant  Engineer  W.  J.  Hardee  on  levees  lift} 
days. 

The  principal  service  rendered  in  the  harbor  was  towing  small  barges  with  ni 
rial  from  ('anal  street  to  works,  llie  cost  was:  Pay  of  crew,  $275.27;  fuel,  $72 
labor  on  repairs,  $281.77;  repairs  to  machinery,  $431.50;  a  total  cost  of  $1,061.04. 

Barge  No.  5:  Kepairs  consisted  of  entire  new  Hides,  rakes,  head  blocks,  deck  bei 
and  deck.  After  completion  of  the  new  work  the  barge  was  turned  over  and 
bottom  calked.  The  cost  was:  Material,  $450.99;  labor,  $2,366.43;  a  total  of  $2,81*; 

Barge  No.  4:  Kepairs  consisted  of  entire  new  sides,  rakes,  head  blocks,  deck  l)ci 
an<l  deck.  After  completion  of  the  new  work  the  barge  was  turned  over  and 
bottom  calked  and  repaired.  The  cost  was:  Material, $648.93;  labor, $l,540.4i 
total  of  $2,189.39. 

Barges  Nos.  9. 11, 12,  and  14  were  turned  over,  the  bottoms  calked  and  repaired, 
cost  was:  Material, $302. 19 j  labor,  $1,342,49;  making  a  total  of  $1,644.68. 

Quarter  boat  Beta :  Kepairs  consisted  of  new  hull  and  minor  repairs  to  house, 
cost  was:  Material, $204.54;  labor,  $599.12;  total, $803.66. 

Quarter  boat  Alpha :  Kepairs  consisted  of  new  hull  and  minor  repairs  to  house, 
oostwas:  Material,  $304.95;  labor,  $618.57 ;  total,  $953.52. 

Quarter  boat  New  Orleans :  MWoi  T«v^\T«lo\ioufiA,    The  cost  was :  Material,  |8S 
And  labor,  193.13;  total,  n75.2&. 
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The  qiuntity  aadkr* 

.  ^At%  A  \,    k^  Omumaj  minor  repairs  to  windows  and  head  blocktf.    The  cost  was, 

lyr2.,*?™'!lS.^'Ll»^»  $106.75;  new  cookinj?  range.  $104.20;  total,  $216.61. 

consisted  of  new  deck  nnd  deck  benms,  new  topsides, 
new  braces  under  deck,  and  bucket  crane  and  braces 
new  canvas  roof,  and  other  minor  repairs  to  house.  The 
'5ST*iS'^i»*M*'i^®  during  July  and  August,  1892,  and  the  cobt  was:  Material,  $660.72; 
^^J^^^nv^'^2  *^**^'  $2,233.48.  The  dredge  worked  in  Old  River  during  the  low- 
n  J^QLlMr"  ®'  ^®^  *°^  ^**  returned  to  New  Orleans  in  February,  1893.    The  buck- 

Opoondty-liffiiQlii^y^  been  taken  oiT  the 'spud,  post  frames  repaired  and  braced,  the 
g450  po™<>**bak  repaired,  deck  house  strengthened,  cylinder  timbers  put  down,  and 
oJjP^'U^JpBe  flwteued  in  place.    The  cost  was :  Material, $29.73 ;  labor, $482.36 ;  total, 

«f^jJ^P*"*"5  A — Head  blocks  and  deck  were  repaired.  ITie  cost  was,  for  labor,  $108.15. 
tflOOpomij^;  Minor  repairs  were  made  to  the  different  skiffs.  The  cost  was:  Material, 
"bJgPomi  Utbor,  40.35;  t^tal,  46.05. 

jg?  *9ft«k  barge  was  turned  over  and  bottom  repaired  and  calked.    Two  pieces  of 
P^^J^'^harf  timber  12  inches  s<iuare  and  75  feet  long  was  bolted  on  bottom  to  give  addi- 
'*■  iSwiiftl  stiffness  and  strength  to  the  b(»ttom.    The  cost  was:  Material,  $38.75;  labor, 
•186  00;  total,  r224.75. 

Barge  C. — House  was  built  on  this  barge  to  serve  as  quarters  for  engineers  and 
inspectors  on  levees  below  New  Orleans.  The  cost  was:  Material, $39.41;  labor, 
$208.94. 

The  InmbfJtf*  used  in  building  house  was  material  left  from  levees,  and  no  charge 
has  been  nlade  for  lumber. 

Barge  A, — This  barge  hasbeen  fitted  up  with  pile-driver  engine  nnd  all  complete; 
the  cost  was:  Material,  ^.80;  labor,  $113.01 ;  total,  $117.81. 

Care  of  plant:  There  has  been  expended  for  material,  $1,160.17,  and  for  labor, 
$2,970,  a  total  of  $3,130.17. 

New  piant. — Four  new  barges  of  the  standard  size  have  Imjou  constructeil ;  two 
contracted  for  by  the  Pelican  Sawmill  and  Manufacturing  Company,  built  at  their 
mill  on  the  Now  Basin  Canal  which  cost  $3,287  each,  and  two  contracted  for  by 
Christian  Telson,  built  at  the  head  of  Louisiana  avenue  cost  $3,650  each.  The  lirNt 
barge  was  completed  and  delivered  March  4,  and  thehfcKt  complcte<l  nnd  delivered  on 
April  27, 1^3.  The  total  cost  of  the  four  barges  was  $13,874.  The  cost  for  insx^ec- 
tion  was  $445. 

JSuireys. — Survey  has  been  made  of  the  Carrollton  Bend  extending  from  Spur 
Dike  3,  Carrollton  Bend,  down  to  and  including  the  exposition  wharf.  This  survey 
includes  the  old  and  new  levees,  streets,  and  princi]>al  buildings;  each  S4*ction  of 
sounding  was  carried  out  until  the  deepest  portion  of  the  river  bottom  was  passed. 
The  field  work  was  done  by  Mr.  G.  Ed.  Mott,  during  the  month  of  July  and  August, 
1892,  with  falling  river. 

Sun'ey  was  also  made  during  the  months  of  January,  February,  and  March,  18!K{, 
over  the  spur  dikes  in  the  Cnrrol1t<m  Bend  and  the  mattresses  sunk  during  the  past 
season  three  lines  of  soundingH  were  taken  over  each  dike  and  mattress.  The  field 
work  on  these  surveys  cost  $630.26. 

Value  of  tools  lost  during  season's  work,  $24.50;  value  of  manilla  and  wire  rox)e 
lost  during  the  season's  work,  $192.44. 

Very  respectfully,  your  obedient  servant, 

Wm.  Gakvin, 
Assistant  Engineer, 
Capt.  John  Millis, 

Corps  of  JCnyinecrSf  IJ.  S,  A, 

LKVEE8. 

The  levee  work  of  the  fourth  district  having  largely  inerenRod  during  the  past 
year  aredivision  of  the  district  into  sections  or  .sub-levee  districts  was  suggi'sted 
and  approved  by  the  coniinission  at  its  meeting  in  August  last,  lliis  subdivision 
is  designed  to  afford  greater  convenience  in  making  aTlotmeuts.  in  executing  the 
work  of  construction  and  repair,  in  maintaining  the  levees  during  high  water,  and 
to  secure  greater  ecoiKimy  and  elliciency  in  general  adniinibtration  of  levee  affairs, 
which  have  now  become  one  of  the  most  important  parts  of  the  work  in  charge  of 
'"this  district.  The  first  season's  experience  under  the  new  arrangement  has  been 
.  liighly  satisfactory. 

'       The  subdivisions  now  adopted  are  as  follows : 
■^      The  Lower  Tensas  Levee  distrivt,  right  bank,  which  extends  from  the  upper  limits 
tof  the  fourth  district,  o])posite  Warrenton,  to  the  mouth  of  Ked  Kiver,  and  com.- 

rises  157i  miles  of  the  Mississijipi  Kiver.    In  this  i\\HtT\c\  \\i»  \cv^?k^%\*\!^SA^wia.- 
INkiuons  from  tbo  upper  end  down  to  a  point  5  mWea  AieVow  Y«atn'w«  ViScol^v^^^^ 
p£rth  of  130.5  milvBof  the  river,  leavmg  about  2ft  ii^«b  ol  xvs^\  «^  ^55j2iA\«si*» 
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Dolcirml.  For  thii)  ilUtance  the  InmU  a1nnf;lbe  ireet  bank  are.  tlii>r<*fiir>'.  itmV 
jrct  ttiurenluw  from  Ibe  Mitu<iHiii]i|ii,  nml  they  ftru  atsu  <>i|Hiiit'il  to  tiai'k  \tiarftM 
the  luver  Krtl,  wliicli  is  HDlevced. 

The  Atchafalnga  t.eiff  tlitlrirl,  rifilit  bauk,  wliicli  extvu<lB  from  flin  miolkaf  Kv 
Kivirr  to  tlie  heiiil  i>r  Itayou  Ijafuurche,  adisbiuce  of  1^  miles  by  rivvr.  The  ten 
H.VBtciii  in  thJH  tlialrii-t  iH  ciintiniioiiti. 

Thr  Jlaralaria  /xrca  ilMrift,  rifiht  bank,  which  nxb-ndH  from  New  OtImds  to  It 
head  of  the  piuwre,  102.5  miles.  The  levve  HVBtoiii  iit  pnicticall.v  coiitiniioua  duvn  I 
the  Jnuip,  III  ii)H-niug  thrintfih  the  l>auk  nf  tin-  inaiu  lirer  about  10  luilm  nbov«  tl 
h«nd  of  the  I'luweit.  In  thu  lower  |i»rlH  iif  tbn  diitrii-t,  however,  th«  atrip  of  coll 
vatnd  land  in  narrow  and  the  variatioDB  iii  the  lieisbl  of  the  river  be«<ime  t-ompai 
tivf  !,v  Hlijiht  and  the  lovei-it  am  buiuII  atl'Kin.  The  total  length  of  river  covervd  I 
leveet  ia  U1.5  mjleo. 

Tkt  lAtfiiHrrhe  l-rrte  illtfricf,  riglit  bank,  whirb  extends  from  the  hoad  of  Ba; 
Lnfonn-lii^  to  New  Orleans.     Tlie  distance  by  river  is  71  Diilee,  aad  tba  levee  •}«! 


Thr  I'l/Klehitrlrain  Lrrrt  diilrifl.  left  bank,  whicb  extends  Itom  New  Orleaw 
llatoii  RiiuKe.     It  roiiiprises  I23.r>  miles  of  tbe  river,  and  tlie  levees  ire  cuntiiinui 

Thf  f.akt  Aorif Hc  Lrree  dUlrU-l.  lett  bank,  which  extends  fWiiii  Xew  Orlenns  to  t 
heail  of  tbe  rnww-s,  IffJ.B  aiiles,  Tbe  levee  svHtem  only  exteuils  at  prenttnt  to  Fi 
JackHoD,  roveriiiK  K!  miles  of  tbe  river,  and  the  sunie  remarks  conreniiuK  the  les 

Iiortion  of  tbe  llaralaria  Levee  district  aiiply  to  corresponiling  parts  o?  tbe  Li 
lor(,'tie  1-cvee  district. 

Between  Wiirrt.'nton  and  Itaton  Roiikb  tbe  river  follows  tbr>  }<;ener»l  iliieetion 
the  bluff  line  on  the  left  Imnk,  lieiiiic  at  no  point  at  any  f;reat  distance  ftviu  the  bi 
lonil.  Niinierons  di-tacbed  private  U'vees  t^xiht  alone  tbis  portion  of  the  river,  whi 
are  more  or  less  elHcicnt,  and  nbieh  are  ilesiijued  solely  for  the  local  nnriMiMof  pi 
tecting  the  cultivati'd  bultoin  liuidH  lietwet^  tbe  rivirr  and  the  blnffVi  Iroia  overAo 
Certain  snrvi'.vH  haviiifi  lieen  direi^ted  by  the  conimisHiou  between  Wurrentoa  ■ 
Xati-lu'z  on  the  left  li;itik,  tbe  name  Hig  IJIock  Levee  districl  baa  been  adopted 
eoiiveuienre  to  designate  ttiis  locality.  No  work  has  been  dune  in  tliia  diBtriil 
the  Federal  (iiivernment. 

AaniHtants  liikve  been  aBsiKned  to  the  local  cbarfn  of  levee  disfrictn,  as  fullowa: 

Assistant  Engineer  11,  S.  llonjfliw  to  the  eharge  of  tbe  lower  Tensntt  an<l  ii\g  IUb 
Levee  districts,  in  aildillnn  to  bis  ilulies  in  eliar;:e  of  Ibe  work  of  iniprovemeut 
the  harbor  of  Natchez  and  Viilaha,  anil  of  certain  f^in^es. 

Assistant  Engineer  W.  J.  Hardee  to  the  charge  of  tbe  Atchafalaya,  Lafourche,  ■ 
Pontcbartrain  Levee  districts. 

Assistant  Engineer  \V.<1. 1'ricn  to  the  dinrge  i>f  the  Barataria  and  Lake  Bor" 
I.evee  districts  nntil  February  16,  IKI3.  t^incu  that  dat«  Surveyor  John  Smyth  t 
been  in  lem|K)rary  charge  of  these  districts. 

Up  to  the  date  of  tbf  Inst  nn'nnal  report  leveoconstrnrtiunacd  extensive  repairs  h 
been  done  by  the  Federal  Government  in  tlif  foiirtli  district  at  the  folio wing-u am 


nir^iImMtaWlbiiHi 


Fcrrl'liiy  Itrvsk  . . . 
AnmuUla 

Gmao  to  yairvicii 
DserJ'ark 


Ull» 


•Ji«t\^  rtiVMow^x'ftVf  Wfl  *»»**>'**• 
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Kame  of  levee  and  leree  district. 


Atehafalaya  Levte  district. 


AtchafalAyato  Red  River^. 

Hog  Point  to  Racooarci* 

Kaccoorci  CreTM«e* 

Morgansa* 

Stewarta* 

Nina 


Uiirliland  Extenaion. 

Higbland 

Barroxa 

Mayflower— Union . . 

FurtviUe 

Everirreen 

Dunboyne 


J'ontchartrain  Lttee  dUtriet. 


Shannon  

Martiucs 

Gay  to  Hollywood 

Woodatock.' 

Hermitage 

Grenada  to  Mount  Olive . 

South  wood  ExteuaiiHi. . . 

Do 


Aahland  to  Lin  wood 

Dicharry 

Irriae 

Union 

UUy. 


College  Point  to  St.  Miihacl. 

Teaaier— Bourgeois 

Terre  Haute  to  Hoi>e 

Comland 


Deatraban 

Fmllson  to  Almedia 
Southport 


Miles 

Bank. 

bt'low 
Cairo. 

Year. 

R. 

765.0 

1883 

R. 

7«7.0 

1883 

R. 

775.0 

1883 

R. 

7tt9.0 

1887 

R, 

791.0 

1883 

R. 

800.5 

1891 

R. 

815.5 

1803 

R. 

815.7 

189t 

R. 

824.0 

1801 

R. 

853.0 

1802 

R. 

855.0 

1892 

R. 

857.0 

1801 

R. 

885.0 

1802 

L. 

837.0 

1801 

f     L. 

842.0 

1801 

L. 

845.0 

1891 

L. 

847  6 

1801 

L. 

850.0 

1881 

L. 

855.5 

1891 

L. 

875.5 

1802 

L. 

875.5 

1891 

L. 

878.0 

180L 

L. 

882.0 

1881 

L. 

892.5 

1891 

L. 

883.5 

1891 

L. 

000.5 

1881 

L. 

003.5 

1890 

;   L. 

000.5 

1882 

L. 

010.5 

1801 

L. 

022.0 

1891 

L. 

OCIO.O 

1891 

1      L. 

042.5 

1H91 

1      L. 

1 

I 

055.5 

1882 

*  Afterwards  extensively  enlarged  by  State  and  partly  abandoned,  so  identity  of  United  States  work 
no  longer  preserved. 

The  foie^ing  does  not  include  work  of  minor  repairs  nor  work  done  to  assist  in 
protecting  and  maintaining  the  leveos  during  high  water. 

Protection  work  bad  been  general  throughout  a  greater  portion  of  the  district. 

From  the  appropriation  of  July  13,  1892,  a  total  of  $655,000  was  allotted  for  levee 
work  in  the  fourth  district.  This  was  distributed  among  the  several  levoo  districts 
and  reserves  made  for  high^ water  protection,  as  shown  in  the  accompanying  money 
statements. 

The  localities  at  which  the  funds  were  to  be  applied  wore  detennined  by  the 
approYed  recommendation  of  the  board  of  officers  on  l)uilding  and  repairing  levees, 
whose  recommendation  was  submitted  on  August  29, 1892,  after  a  tour  of  inspection 
of  the  entire  river  from  Memphis  down  to  as  rar  below  New  Orleans  as  rontoniplated 
work  extended,  and  after  consultation  with  numerous  State  and  levee  officials  and 
with  interested  citizens. 

The  details  of  levee  work  completed  up  to  the  present  date  under  the  allotnientd 
from  the  appropriations  of  July  13, 1892,  and  balance  on  hand  are  given  in  condenses 
form  in  the  following  tables: 
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Fourth  diitriet  levees,  189t-'9S. 
LOWER  TENSAS  LEVEE  DISTRICT. 


Milea 

below 

Cairo  and 

bank. 

Contractor. 

Length 
of  line. 

Length 

Grade 
of  levee 

Section. 

Name  and  lovee. 

of  axiA 
of  river 
cov- 
ered. 

above 

bigb 

water 

of  1882. 

Crown. 

River 
alope. 

Land 
akpe. 

Hard8crabble,lower 
Bondnrant. . ,  r . , . . . 

840.4  R. 

843.5  R. 
893      R. 

808      R. 

899      R. 

702      R. 

710      R. 
782      R. 

J.S.McTigbe&Co. 

Manning  &  Gibson . 
McLaugnlin  Broa. . 

Manning  A  Gibson . 

Ratberford  Sc  Dal- 

eam. 
Albert  Heniy  GU- 

lospie. 
Manning  Sc  Gibaon . 
WilUam  O.  Flynn 

&Co. 

Feet. 

5,348 

3,417 
28,400 

20,313 

18.309 

17,775 

5,200 
8.385 

Feet. 
4,650 

2.550 
5.500 

4,500 

12.000 

14,000 

4,300 
4,000 

Feet. 
2i 

2| 
2| 
2| 

il 

Feet. 

8 

8 
8 

8 

8 

8 

8 
8 

S  tol 

8tol 
8  tol 

8  tol 

3  tol 

3  tol 

3  tol 
3  to  1 

^  nkl 
4tol 

2}  tol 

^tol 

2|tol 

2|tol 

2|tol 
2ltel 

=a 

Graaamere  toWic- 

oema. 
W  iccama     to 

Fletcher. 
Jletoher  to  Minorca 

Minorca  to  Minora. 

Morville 

Kiab  Pond  ...••• 

Name  of  levee. 


Hardscrabble,  lower. . . . 

Bondurant 

Grflssmere  to  Wiccema 
Wiccema  to  Fletcher. . . 
Flet(*her  to  Minorca. . . . 

Minorca  to  Minora 

Morville 

Fish  Pond..: 


Least 

Great- 

Aver- 

net 

cat  net  affenot! 

fill. 

fill. 

«11. 

Feet. 

Feet. 

Feet. 

L4 

17.8 

n.4 

3.5 

13.8 

8.5 

2.3 

8.1 

6.0 

1.2 

10.2 

7.2 

3.7 

12.6 

7.0 

1.8 

9.0 

6.5 

2.3 

9.7 

5.9 

5.4 

12.1 

8.7 

Embankment. 


Cnbio 
yards. 


80,  TOL  88 

28, 738. 12 

108,205.45 

125,996.48 

117, 789. 84 

85,244.40 

28.040.88 

59,921.07 


Price 

per 

cubic 

yard. 


Cente. 
25 

17| 

15A 

1*5^ 


Filled  excavation.;  Tile  drains. 


Cnbic 
yarda. 


8.581.88 

None. 

206.03 

5, 172. 71 

1,677.00 

584.72 

551.66 

789.69 


Price 

per 

cubic 

yard. 


Genu, 
25 


16 
15iV 


Price 
Linear!  per 
yarda.  JliJMar 

yard. 


CVafi. 


I 


7,292f 


3S 


Name  of  lovee. 


Hardscrabble.  lower. . . . 

Bondarant 

GrasBraere  to  Wiccema. 
Wiccema  to  Fletcher. . . 

Fletcher  to  Minorca. ... 

Minorca  to  Minors 

Morville 

Fish  Pond 


Mnck 
ditch. 


TAn.ft. 
4,8tS0 
None. 
104 

2.880 

3,059 

1,244 

1.400 

None. 


Date  of  con- 
tract. 


Oct.  31,1892 

....do 

Nov.   9.1892 
Nov.    7,1892 

Nov.  14, 1892 

do 

Oct.  31,1892 
.  ...do 


Contract 

time  for 

completion. 


Mar.   1,189.3 
Feb.  15,1893 

do 

do 


Mar.    1.1893 

...do 

Feb.  15.1803 
Mar.    1,1893 


Extension 
granted  to — 


Work  com- 
menced. 


Mav    1,1893 

None. 
Jnne  30. 1803 
Apr.  15. 1893 


June   i,1893    Nov.  14. 1892 


Nov.  8.1882 
Nov.  14, 1892 
Nov.  3,1892 
....do 


June  30, 1893 

Noue. 
May    1,1803 


Nov.  15, 1802 
Nov.  3,1892 
Feb.  15.1893 


Work  com- 
pleted. 


Apr.  29. 1893 
Dec.  30. 1883 

Apr.  24  and 
23.1883. 


Deo.  27. 1893 
May   3,1893 


Name  of  levee. 


Hardscrabble,  lower . . . 

Bondurant 

Grassmere  to  Wiccema . . . . 


Wiccema  to  Fletcher 
]«1otoher  to  Minorca . 


Minorca  to  Minors 


MorviUe.. 
Fish  Pond 


Embankment,  dis- 
tance from  center  of 
levee  to  river  bank. 


Min. 


Max. 


JVrt.     Feet. 


1,500 
1,300 
2,200 


2.450 

1,8U0 

16,000 


12,000  20,000 
6,000  12,000 


3,000 
1,200 


6,000 
1.400 


3,800     3,600 


Moan. 


Feet. 

1,975 

1,550 

16,000 

16,000 
9,000 

4,500 

1,300 
3,450 

\ 


Nature  of  river  bank. 


Oaring 

Cavin;r  rfti»i«lly 

Permanent  on'  lake  bank . 


.do 
.do 

do 


Caving 

Caving  rapidly 


Remarks. 


New. 

New. 

Enlargement.  Tiling 
not  completed. 

New  and  enlargem^it. 

New  and  enlargement. 
Tiling  notcompleted. 

New  and  enlargement. 
Tilingnotcompleted. 

New. 

New.  Line  to  be  ex- 
tended. 


i. 
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Fourth  disiriot  Iweei,  1899-^9S--CoTitinne6, 
ATCHAPALAYA  AND  LAPOUBCHE  LBVEB  DISTRICT. 


Name  of  leree. 


Atehqfalaya  dU 
triU. 

BarroMk,  apper. . . 

Barroza,  middle. . 

Belair 

EUe* 

Medora 


Fortvlllo,  lower — 

L^fcurehe  dUtricL 

Buena  Vistar-Min. 

Hie. 
Jamestown 

St.  Jamen  Charch . . 
St. James  estate... 
Home  Place 

Lone  Star 

Davis 


Miles 

below 

Cairo  and 

Bank. 


Contractor. 


LenetJi 
line. 


823      B.    Andrews  Bros.  Con- 
struction Co. 
823      B.    John  Scott  &  Son  . 


828     B.    Timothy  W.  Scott 


842     B.  I  W.  J.  Bentley  &  Co 
853     B.  I  Sterling  Fort 


856      B. 


Orido  Laconr. 


896  B. '  James  M.  Snllivan 

I 

897  B.    James  N.  Ogden  . . . 


001      B.    W.O.Flvnn 
002.5  B.    James  ^.Sullivan 


905.5  B. 
»41.5  B. 
943      B. 


Homau,  McFadden 

Sc  Cassidy. 
P.J.Cofbnan 


John  E.  Loiiqiio — 


F$et 

4,407 

2,400 
2,251 
2,609 
8,442 

2,055 

4,370 
1,400 

8,462 
1,325 
3,482 

4,415 

1,900 


T^n»4k!  Grade 
^"«^*»ofleved 


of  axis 

of 

river 

covered 


above 

high 

water 

of  1892. 


Feet 
2,875 

1,920 

8,560 

2,780 

2,975 

1.G80 

3.540 
1,260 

8.690 
1,375 
3,380 

4,030 

1,660 


Kame  of  levee. 


Ateha/alaya  dutrict. 

Barroza,  upT>or 

]>nrroza,mi<uUe 

Bdair 

Kliaa 

Medora 

Forty  ille,  lower 

Lafourche  district. 

Bnona  Vista-Minnie  ... 

Jamestown 

St.  James  Church 

.St .  James  estate 

Hoinr  Pla^o 

Lone  Star 

Davis 


Least 

Great- 

Aver- 

net 

est  net 

age  net 

iiU. 

hU. 

till. 

Feet. 

Feet. 

Feet. 

1.4 

18.5 

15.3 

15.6 

19.1 

18.3 

1 

12 

11.6 

.6 

12.4 

U.8 

.3 

1.^1 

12.1 

.3 

1L5 

ILS 

.6 

13.7 

n.4 

.9 

10.9 

10.2 

2.5 

10.5 

9.3 

3.2 

10.3 

9.4 

.9 

13.4 

11.5 

2.3 

12 

10.1 

2.8 

14.6 

13 

Embankment. 


Cubic 
yards. 


137, 287. 84 
106, 710. 67 
42, 851. 91 
47. 737. 36 
66. 826. 09 
36,850.99 


79,909.47 
IH.345.26 
98, 748. 55 
15, 133. 01 
63, 653. 78 
60, 921. 53 
42,666.26 


Price 

per 

cubic 

yartl. 


00 


19| 

19.r 
17 

}S} 

20 
21 


Feet. 
'H 

2i 

2i 

2* 

2* 

2i 

2| 
2| 


Section. 


Crown. 


2 


i 


2| 


Feet. 
8 

8 

8 

8 

8 

8 

8 
8 

8 
8 
8 

8 

8 


Biver 
slope. 


3  tol 
3  tol 
3  tol 
3  tol 
3  tol 

3  tol 

3  tol 

8  tol 
and 
2itol 
3  tol 
3  tol 
3  tol 

3  tol 

3  tol 


I^nd 
sloiie. 


6tol 
2^,4,^ 

6  tol 
2^  &  4 

tol 
2i  &  4 

tol 
2i  to  1 

Sc  2| 

&,    4 

tol 
24  &  4 

tol 


2h  &,  4 
tol 

2^  &  4 
tol 

2i  to  1 
2i  to  1 
2{  dc  4 

tol 
2|  &  4 

to  1 
2i  dl:  4 

tol 


Filled  excava- 
tion. 


Cnbic 
yards. 


2, 886. 10 
1,177.68 
2i\S,  01 
353.72 
1,332.28 
1,244.69 


3, 363. 19 

1,208 

5.121.59 

572.62 
1.443.74 
2,541.21 

926.25 


Tile  drains. 


Price  I  Price 

per  Linear     per 

cubic  yurils.i  linear 

yard.  '      yard. 


Cents. 
27| 
10 
10 
18 
20 
20| 


1.  .Vd 
831!^ 


Cent*. 
55 
30 


l,027i 
712 


19| 

l»iV« 
17 

18| 

18 

14 

21 


1,  .')75f 
4(M!{ 
2. 889 

1. 5m 
7iii 


50 
29 


50 
40 
40 

no 

50 


3li32      BEPOET   OP   THB   CHIEP  OP   BNGINEEES,  U.  B.  AHMY. 

Fourtk  dUiriet  Immi,  JOTS-'S*— Continued. 
ATCHAriLAVA  AMD  LAFOUUCHB  LEVEB  IHSTRICT-Contlnned. 


Altha/alaga  dittrv 

llamui,  upiHr 

Ilirrnu,inldille 


...do I  Apr.lMI 


Vurlvl 


.\Tiv\i.  3U.1HS3  Apr. 
.  X.iv.  7.1KW  Feb. 
.  Xdv.  4,lW2i....do 


ItucnaVfgtii-MipniB. 

jHini'aKiwu 

KI.JunMriKIITh.... 

HoBwlIm 

LonrStar 

Dwta 


Kov.  21.  IB 
I  K«b.  10,  IB 
I  Kov.    I.  IB 

Mo*.   8.U 


Apr.l 


Vatare  of  rivorbuk. 


Jtarrou.  upivr 

Uarroiii,  luklilln 


Carlnn  bank  »l  Inwer  end. 


L<^/ourclie  diil. 
Bnrna  Vlata-UiDnte  — 


CavlDElHUlk. 

Cavine  bunk  BMr  upper  end. 

Wiuh luff  bank. 

l)o. 
Cavinir  n^dly. 


I'llMCIIAKTKAlN  LEVKE  DISTltlCT. 


Uiinvllln 

Tiiwln., 
liillinu-  . 

JoliWKlt 

('iahrli'l 

Willie  III 

IlaiM.... 
I^udvau . 


4.!iL.  ■  C.R.  Jonra 
,  ,  I  Honian.  II. 
^  *"]  &(;aaald;v 
1     L.     K.-n-.BHDl 


tta     L.  j  Jamw 


•My. 

A.  mil 

[.  Uobb 


]sS:^$ 


a     K  '  JrffHn>«»aniFnn.l  Tl 

H     L.  :  larwl  [[.  Bobbitt    ..!  A.IU 

14.5  L.  I  Jrffrirati  It>in«n>D..'  1.0 

>5     L.     M<^La<i)ib1iiil>na...l  51 

W.5L.     JvBVIi'rt^  DaiuoTDD.!  4.11 

IB.BL.     P.J.l'omiiaii '  4.71 

ta    L.\....4o >  w 


■A       IV 


V-^\^ 


APPENDIX  Y  y — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3833 

Fourth  district  levees,  189S- 95— Contimitd, 
PONTCHABTRAIN  LEVEE  DISTRICT-Continued. 


Name  of  lovee. 


Leant 
netfllL 


Great 
cat  net 


Aver- 


Embankment. 


Lopex 

Bitrtville 

Towles 

Billinifs 

Joliaant 

Omkloj  to  St.  Gabrlol. 

Dioharry.  lower 

Bnmalue 

Union,  upper 

Union,  lower 

Tippecanoe 

Pey  tavin 

White  HaU 

Teaaier 

Hope 

Trudeau  


1.4 
1.5 
0.8 
0.8 
2.7 
0.1 
0.8 
0.3 
0.5 
1.1 
0.6 
0.9 
0.7 
1.5 
2.5 
0.7 


fill. 

lUi. 

Fefi. 

Ftti. 

10.3 

10 

14 

13.2 

9.8 

0.5 

10.5 

9.3 

11.2 

10.1 

12.3 

10.8 

13.1 

10.6 

11.9 

8.8 

9.3 

8.9 

9.« 

8.5 

9 

8.2 

7.7 

7.2 

8.1 

7 

12.5 

12 

12.1 

9.6 

14.2 

U.9 

Cubic 
yards. 


22. 184. 3U 

109.  5^"^.  44 

15,800.32 

39. 490. 21 

20, 090. 18 

66.681.90 

76, 324. 33 

40, 025. 52 

15, 770.  65 

7,  .^82. 29 

28, 356. 47 

7, 191. 66 

4,389.15 

76, 963. 56 

57. 394. 11 


Price 

per 

cubic 

yard. 

CenU. 

IHA 
21 

19^-^ 

38  A 
19 

19 

22 
22 
19 
20 
2U 

211 

18^ 

23 


Fi11c<l  excava- 
tion. 


Cubic, 
yards. 


Tile  drains. 


114.77 

1,6:»0.47 

352.94 

374. 19 

230.07 

2,623.21 

l,658.:i5 

1, 587. 20 

1,460.08 

961.08 

289.41 

629.86 

207.48 

1,286.20 

2,248 


Price  i  Price 

per     Linear     per 

cubic  I  yardn.  linear 

yard.  .vard. 


i'« 


Cent*. 
18 
16 
15 
15 

18  A 

15 

19 

12 

20 

20 

16 

20 

2H 
18 
18 
li 


CentM. 


'i.*657i:' 

1 

"29 

1 

: 

1.46U 

1.6211' 

1.2941: 

571 

274i 

27 
50 
80 
30 
30 

350^: 

30 

1.3561 
l,68l{ 

30 
35 
30 

Name  of  levee. 


Lopes  

BurtviUe 

Towlea 

Billings 

Joliaant 

Oakley  to  St.  Gabriel 

Dichary,  lower 

Bumaide 


Mnck 
ditch. 


Lin.  ft. 


Date  of 
contract. 


725 


175 


Union,  upper | 

Union,  lower 

Tippecanoe 

Pe>-t«vin 200 

White  Hall \ 

Hope 

Tradeaa \     800 


Nov. 

Jan. 

Jan. 

D«-. 

Nov. 

(Kt. 

Nov. 

Oct. 

Oct. 

Nov. 

Oct. 

Nov. 

Nov. 

Nov. 

Nov. 


7.1892 

7. 1892 
9, 181»3 

9. 1893 
7, 1KI2 
7. 1892 

31.18!»2 

7, 1892 

29, 1892 

29,1892 

8, 1892 

29.1892 

14, 1892 

7,1892 

5,1892 

5, 1892 


Contract 

time  for 

completion. 

Extension 
granted  to— 

Work 
commenced. 

Work 
completed. 

Mar.    1.1893 
Mar.    1,1893 
Mar.    1.1893 
Mar.    1.18I»3 
Mar.    1,1893 
Mar.    1.1893 

Mar.    9,1893 
Mar.  30. 1893 
Mar.   8,1H93 
Mar.  14,1893 
Mar.  15, 1893 

Dec.    9,1892 
Oct  31,1892 
Jan.  23,1893 
Jautf   6. 1K93 
Dec.     3,1892 
Nov.  14,1892 

Mar.  9,1893 
Mar.  14. 189.1 
Mar.  8.1803 
Mar.  14.  I>t93 
Mar.  15. 189:) 
Feb.  13, 1893 

Feb.  1.5,18iUi 
1  Feb.  15. 1WW 

Mar.  15. 1893 

Oct.   31.1892 
Deo.    5.1892 
Nov.    1,1892 
Nov.  18,1892 
Oct.   27,18'*2 
Oct.   31.1892 
Nov.    9.1892 
Dec.    5, 1892 
Nov.    2,1802 
Nov.    5,1892 

Mar.  10. 1803 
Feb.  13. 1893 

Dec.  15,1892 
Dec.    1,1892 
Jan.    1, 1893 



Jan.  12.1893 
Feb.    4,1893 

Jan   11.189.) 
Jan.  11.lK9:i 
Jan.    1.1)^)3 

;  Doc.    1, 1892 
Mar.    1. 1893 

Jan.  14,1893 

Jan.  14, 1^93 
Jan.  14.  IftKI 

Feb.  15. 1893 

Fob.     1, 1803 

=  Feb.  15,1893 

Mar.  15. 1893 
Mar.    1,1893 

Mar.  10.  1*1  J 
Apr.  10.  lK9:i 

1 

Name  of  levoe. 


Lopes 

BurtviUe 

Towlea 

Billinga..... 

Joliaant 

Oakley  to  St.  Gabriel 

IMcharry,  lower 

Bimaide 

Union,  upper 

Union,  lower 

TIppeeanoe 

PejUvin 

White  HaU 

Teaaler 

Hope 

Tmdeaa* 


Embankment,  dintance 
from  center  of  levee 
to  river  bank. 


Min. 


Feet. 
220 
340 
210 
330 
130 
330 
GOO 
180 
120 
130 
130 
170 
.'l.'iO 
380 

240 
240 


Max. 


Mean. 


I 


Feet. 
340 
850 
270 
490 
360 
460 
860 
310 
210 
200 
230 
230 
550 
530 

960 
430 


Feet, 
310 
600 
240 
S.'jO 
2:{0 
40(1 
650 
245 
180 
liM 
170 
190 
450 
450 

600 
330 


Nature  of  river  bank. 


Washing  bank. 

Slouching  and  caving. 

Nu  reft-n-ncvs  ah  U*  nature  of  bank. 

D<>. 
Cnviiii;  bvlow  low  end  of  levee. 
SlotiKbini;  .tnd  caviu;;. 
CuviiiK  bnuk. 
Washing  bank. 

Do. 

l>o. 

Do. 
Rank  making  sand  bar. 
Small  caves  near  lower  end  and  crevasse 

in  old  levee. 
Cavinir  rapidlv. 
Waahlng  oanfc. 


*  Work  46  per  cent  comploti-d  whun  contract  expired,  February  15, 1893;  contractor  defaulted. 


y 


X 


3834      REPORT  OP  THE   CHIEF   OP  ENGINEERS,  U.  S.  ARMY. 


Fowrili  diairict  leveea,  ISOS-'SS—CoutinnetL 
LAKE  BORGNE  LEVEE  DISTRICT. 


Name  of  levee. 


SUaght4>rhoii0e — 

SUaghterboiise  Ex- 
tension. 
Roy 


Milen  be- 
low Ciiiro 
and  bank.  I 


Contractor. 


Bonzano 


OGd  5L. 
0C8. 5  L.  I 
980  L.  I 
0G9     L.  I 


Lonis  rx)uque 


Louis  Loiiqae 
do 


Cbalmetto    Ceme- 
tery. 
Debouahol 


Pecan  Grove 

Story,  npper 

Story,  lower 

Repoee 

Caernarvon 

Orange  Grove,  up- 
per. 

Orange  Grove,  low- 
er. 


,  009. 5  L.  > 

1 

070 

L. 

1 

073 

074 

07.'4 

076 

079 

980 

L. 

980 

L. 

— do 
. .  .do 


JanioR  IJvme 

S.  I).  MimmIv  &,  Co. 
Roht.  MrN'nniara  . 
John  Cleary 


Philip  J.  Ri'illy. 
....do 


Length 
of  line. 


Feet. 
718 

1.826 

1,139 

683 

883 

698 

1,466 
1,  :{08 
4,670 
1,454 


Length 
of  axis 
of  river 
covered 


Ffet. 
720 


1,110 

675 

880 

680 

1.500 
1.3U8 
4,723 
1,600 


Grade  I 

of  levee 

al>ove 

hiph 

water 

oflt»2. 


Section. 


.1, 


Feet. 

a* 

LO 
2i 
2i 
2| 
2i 

n 

it 

2J 


4,755 
810 


4.720  ilito2| 


830 


2* 


Crown, 


Fert. 

8 


8 

8 

8 

8 

8 
8 
8 
8 


8 
8 


River  j  Laii 
alope.  <  ikpa 


2and4'2|  tol 
to  1. 


2and4 
to  1. 
Saudi. 

to  1.: 

2  and  4 . 

to  L 
2«nd4 

to  L' 
8  to  1  ; 

3  to  1  ' 
3  to  1  I 
3to  1  ' 


S|til 

2|tol 

4  til 

2|l«I 

Uttl 
2{tiil 
2|tol 
Sitol 


3tol  !  2|tol 


8to  1 


21  (el 


Nome  of  levee. 


Singhterhonse 

Slanghterhoase  Extennion 

Roy 

Bonzano 

Clialmette  Cemetery 

Debouahel 

Pecan  Grove 

Story,  npper 

Story,  lower 

Repose 

Caernarvon 

Orange  Grove.  ni>pfr 

Orange  Grove,  Itiwcr 


net  fill. 

Great- 

Aver- 

ent net 
fill. 

age  net 
fill. 

Feet. 

FfH. 

Feet. 

1.8 

4.5 

2.5 

.4 

2.2 

l.U 

1.8 

7.8 

6.9 

6.2 

6.8 

6.5 

.9 

8.5 

6.5 

8.1 

9.5 

8.5 

4.0 

9.7 

7.5 

2.8 

5.6 

4.2 

2.7 

9.7 

5.5 

7.2 

8.9 

7.8 

7.7 

11.3 

10.0 

6.9 

8.2 

7.5 

Embankment. 


Cubic 
yards. 


1.319.93 

3. 037. 00 

7,806  22 

3, 806. 03 

4, 724. 78 

6. 131. 67 

12. 042. 00 

5. 703. 60 

42, 556. 83 

11,837.11 


58,521  82 
6,927.95 


Price 

per 

cubic 

yard. 


Cent*. 


lOiVI. 

l»iVc 
22^ 

24/a 

30 

23 


23 
234 


Filled  ezcavft- 
tiona. 


Cubie 
yards. 


268.27 


659.93 
325. 53 
387.95 
375.84 
703.64 
700.42 
879.71 
787.96 


1,103.88 
897.94 


Price 

per 

cnbie 

yard. 


Cents. 
17 


TiledrahA. 


L1n«ir 
yardii. 


230.83 


17  387.00 
17  ^227. 00 
17  1294.00 
17  :25L66 


224 
17 
20 
20 


20 
20 


(♦) 
(*) 
(*) 


Prioe 

per 

Umit 

ysil 


CVaH. 
59 


» 

SO 

SI 
43 

M 
40 
95 


(*) 


44 


Name  of  levee. 


Muck 
ditch. 


Lin.  fi 

Slangbterhouse 

Slaughterhouse  Exten 
sion. 

Bohzann 

Clialniette  Cemetery.. 

Deboushel 

Pecan  Grove 

Story,  upper 

Storj'.lower I  1,185 

Repose 

Caernarvon 

Orange  Grove,  upper. . 
Orange  Grove,  lower . . . 


Date  of  con- 
tract. 


Nov.    3,1892 


i.mo 

683 

582 

608 

1,466 


Nov. 

Nov 

Nov. 

Nov. 

Nov. 

Dec. 

Dec. 

Nov. 


3. 1802 
3,  IHW 
3.1892 
3. 1802 
7. 1892 
10. 1892 
10. 1892 
12, 1892 


Contract 

lime  for 

completion. 


Mar.    1,1803 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 


1.1893 
1. 181>3 
1, 1893 
1, 1893 
15, 1893  i 
1. 1893 
1,1893 
1,1893 


ExteUNion 
granted  to— 


Feb.  10.1893 


Work  com- 
menced. 


Nov.    9,1892 
Feb.    6. 1803 


Work  ooiD> 
pleted. 


Doc, 
Dec. 
Nov. 
Nov. 
Dec. 
Dec. 
Nov. 
Nov. 


7, 1892  ! 

9.1892  1 
24, 1892  I 
23. 1892  ; 

1. 1892 
23,1892 
:{0. 1892 
23,1692 


Mar.    1. 1893  i  Mnr.  2.'*,  1893 
Mar.    1. 1893  I  Mar.  25. 1893 


Nov.  22, 1802 
Dec.  22.1892 


Jan.  12.1899 
Feb.  23, 1888 

Feb.  9.1803 
Jan.  31. 189S 
Jan.  31. 1888 
Jan.  31. 1883 
Feb.  10. 1883 
Feb.34.188S 
Feb.  17. 1888 
Feb.  17, 1888 


Mar  .24*1883 
Mar  .22, 1893 


APPENDIX  T  Y — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3835 

Fourik  dUtrict  levee*,  lS9^!-0S—Cont\iiaed. 
LAKB  BOBGNS  LSVBK  DISTKICT^-ContSiincd. 


NCDIB  of  IIVM. 


iilauKlitvrhaiiH  Ex 

a^"'"-- 


Uanin  &  DelmCf 


Ghfttnetta  Cem*- 
l«T- 

DeboDilMl 

Fecao  (inin 

gioo'.uppar 


lUortin  ^tX-lauey-t 

'W.  L.  HrJunny < 

;Uiulln&I>iiliui<'T.j 

W.  I„  Oelannv ( 

illuUu  tL  Delanoj-   ' 


Uar.  I0.1«I3 
Mar.  13,  Itm 


SlBUEhler  H 

SJiincliter  11 


DeboDnhel 

pBUHii  Orovo... 

Story,  upper... 
Story,  lower... 


edBHofetTMt. 


Ur([e  ilnHKb 
cud  uf  Hue 
wlili'ta  up. 


Cmid 


of  sliiiht  lirnili  eatarici'iiiriit.  iiortiiin 
of  tlil»  Igvce  la  pruWcEvd  bv  <[lJla«>; 
new  porllDo  b;  old  Ibvh  lull  aUml- 

DlarKemont;  (tnlnht  Twicb:  thli 
1bv«:  Ig  prolcdod  from  wave  wuhby 

IhlB  lcT«Upni[ett*i  from  w»re  wmli 


BliU  nJerUkl  eDD-ldond  too  blgh.    See 

Nnw:  atnigbt  nKib  Jnat  briow  Axrp 
bend :  ti«w  ternprolroteiL  from  wavo 
wMbbyoldlereaatlllaUDiliut;^  wU- 
1dw>  dd  battnn  opposlu  up|icr  por- 

Kowi  (tnlEht  muh.  Jiiat  brlow  dM>p 
bend :  new  leiw  pnutclMl  fmat  wave 
waalibyoIdlavHallllatuullik»..  v^ 


fi 


3836      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  V.  8.  ABUY. 


Fourth  dUtrici  lereety  75.9f-*55— Continued. 
BAKATARIA  LEVBE  DISTRICT. 


\  ■ 


H  t 


i 


Name  or  levee. 


1 

I    Mflfs 
■    bfltJW 
:('airu  anil 
I     liuuk. 


Magnolia ;  OSO.S  R. 

Fort  St.  Leon,  up-  '  981. 5  K 

l.er.  ■ 

Fort  St.  Leon,  low-  '  982.5  R. 

er. 
lU-lIe  ChasAc  Vre-     983      R. 

vuhhi". 
Belle   ChaHae  to     985      R. 

CunceAsion. 


Omconl 

OakTuint... 

Live  Oak . . . . 

Uappy  Point 


J>87      R. 
WS.S  R. 

99L5  R. 

994      R. 


Contractor. 


.<lo 
.do 

.do 

.do 


laC  •>f^^'^ 


T>.n<.*k  Grade 
above 


Robert  Mi-Xumara. . ' 
JanioaN.C^len  . .. 

do 


Feet. 
5.577 


cov- 
ered. 


742 
9,075 


2,544 
2, 137 

1,244 

965 


Feet. 

4.875 


1,854  I     1,800 
918  i        900 


703 
9. 600 


2,350 
2.000 

1,200 

1,400 


blub 

water 

of  1802. 


Feet. 
21 


24 
*2 

tl  ^ 


Section 


nw.,w»  '  River 
^^"•:  alope. 


Feet,   i 

8  |2and4 
tol. 
8     3tol. 


8 
8 
8 


8 
8 

8 

8 


3tol. 

2  and  4 
tol. 

2and4 
to   1, 

4aBd3 
tol. 

Stol. 

8tol. 

2  and  4 
tol. 

3tol. 


^ 


t  Enlargomcnt. 


tNew. 


li  i. 


1' .-  I 


.1  • 

!  ; 


>»';uiH'  ^»f  leveo. 


Ma^niolia 

Fort.  Jst.  Leon,  npper 

Fort  St.  Leon.lownr 

Belle  ChflHse  Cri'vusBo 

Belle  Cha8He  Ui  Cuucessittn. 

Cuneonl 

Oak  Point 

Live  Oak 

Uappy  Point 


net  fill. 

Gnat 

Aver- 

e«t net 
fill. 

age  net 
till. 

Feet. 

Feet. 

Feet. 

2.5 

5.8 

6.0 

5.7 

8.1 

6.7 

3.0 

7.4 

6.0 

2.5 

11.7 

7.5 

.7 

8.9 

6.2 

7.0 

8.9 

8.5 

5.3 

6.4 

6.0 

6.9 

8.5 

8.2 

LO 

8.0 

7.6 

Embankment. 


Cubic 
yarda. 


28,734.18 

11,978.13 

6, 595. 83 

4, 035. 48 

51, 546. 77 

25,  M6. 44 

11,314.20 

7,587.01 

8,672.94 


Price 
per 
cubic 
yard. 


Oent». 
25 
20 
22 
23 
22 
2U 
22 
22 
23 


Filled  excava- 
tion. 


Cubic 
yards. 


2,930.57 

1,335.57 

841.91 

334.90 

2, 704. 20 

1. 668. 19 

1, 316. 37 

631.01 

1,027.20 


Price 

p«-r 

cubic 

yard. 


Kamo  of  levee. 


Muck 
ditcb. 


Magnolia 

Fort  St.  Leon,  upper 

Fort  St.  Leon,  lower 

Belle  ChasBe  CrovasHC.. 
Belle  Cbassae  to  (,'oncea- 

aiou 

Concord 

Oak  Point 

Live  Oak 

Happy  Point 


Linear 
feet. 
4,7lK) 
l,8r4 


Date  of  eon- 
tract. 


Kov.  2,1892 
Nov.  14, 1892 
Nov.  2,1892 
Kov.  14, 1892 

Nov.  2,1892 
Xov.  14. 1892 
Nov.  2,1892 
Nov.  2,1892 
Nov.  14, 1892 


Contract  time 

forr<imple- 

tion. 


Feb. 
Mar. 
Mar. 
Fob. 


1,1893 
1,1893 
1, 1893 
1.189:1 


Extension 
grantetl  to— 


Feb.  20, 1893 


"Work  com- 
menced. 


Feb.  1, 1893  Fob.  2t»,  1893  ,'  Nov. 
Mar.  1, 1893  i  Apr.  21. 1893  ,  Dec. 
Mar.  1, 1893  ,  Mar.  10, 1893  Nov. 

Feb.  15.1893, 

Mar.    1,1893' 


Nor.  14.1892  Fel 

Nov.  18,1882  Dm 

Nov.    2,1692  De« 

Dec  15. 1882  Jax 

2fi.l882;Fel 

22. 1882  I  Ap 

25, 1882  j  Ma 

Jan.    3.  I89:t }  Fel 

Dec.  12, 1882    Fel 


n 
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Fourth  ditlrict  Imeei,  /S.^-'-'M— Cotitinaod. 
BABATARIA  LEVEE  DISTRICT -Cunllnued. 


Kano  of  contractnm. 

Lineal 

riwt. 

rmte  nf 

Workemu- 

nicnced. 

"SS.J" 

(W.K.Thonip«>n 

fVnta. 

JUenolU 

BOd 

*,M0 

■Hi  ■  ~¥tb.  23.  i«n 

Mar.    3,1»3 

Uar.  31.1103 

B^leChaaaetoCon- 

J^y^^ur;;;: 

-i:ui 

.?«n. -JI.IWB 

W    :  >-eli.  -£1. 1«n 

Feb.    T,lf«i3 

Mar.  II.  IWI 

W.lL'rboup,oii... 

KM 

« 

d^^;lf!S? 

34,18l». 

Mar.   fciau 

Varna  or  levee. 

tan™  rn.ni  eculcr 

at  Iev»  lo  river 

bank. 

Xatiire  of  river 

Itcmarka. 

"u»: 

»-^ 

Uaan 

fttt. 

TKtt. 

r»( 

En1«r|-pnii-iit i  ™ic»vrrM.-li:  Iwnk 
-liKnilv  ravine  iiearb,i,>T.ind  of 
lln..':  hatnireopiKwilonpiwrpur- 
mm  imiwn  np  wlih  wUbjwii. 

New;  BtralEliIreaeh;  open  apace  to 

Kew-r™cave reach:  upenapanelo 

rDflohjuMbelnwdropWnd:   bat- 
turn  denaely  grown  up  with  wil- 

tiao  pretBcteirfnnn  wave  wash  by 
old  fine,  from  B7  to  «  uf  lower 
ioclioniirolecltdbrwUlowH;  U«t- 
tnre  nppoaitd  all  other  poindi  ia 
open  ts  new  bank. 
SlnlEhtruch;  old  levee  fnm.  ;m  to 
W  i«et  fiom  bank ;  new  lenv  ruu* 
thmuah  woe  and  i«nlleWi  open 

X^^ln.lghfAi'h':'  ellBhleavoln 
bank  al  lower  end  of  l^c  frum  »1 
loMfoetthnn  newlMuk,  new 
levee  throuuh  pea  field:  opan 
■  pace  to  new  liank. 

Now  and  eulamini-Nt.  washing 
bank:  open  epiu-o  ti>  river:  new 
1*™  run.  tbmuBh  HHd;    npp.-r 

fivt  ftum  rivvr  liank,  and  bank 
ahowaaiimetpudennytoi-ave,  hal. 
tore  la  iligbUy  grown  «ilh  wll- 

New  and  enlir^n'mrnt:   n^-w  levee 

Fort  8t.  Leon,  npiHT 

yort  St.  Uon,  lower 

Uelle  ChHn  Crevaa 

WasliinK     bank, 
BUTi'l  bur  Doeni- 

Sllglit  cava  dnr- 
luj:  winter,  but 
noIbloK      iion, 

wTl'inB     bank, 
Ijut   .'living    in 
bciid  ibove. 

IVn^hinglsinh.-. 

SSiOD 

£10 
7S 

^ 

230 

bii 
lii 

...A 

Happy  Point 

.0 

incbank,.-, 

•  On4ff  nwle  lew  IImb  })  fwt  atmt  hVsl*  imVm.  Usft.ttiww.^'ntMx 
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Fourth  iiitriel  levt^,  JS9«-'M— Continued. 
SDUMART.  ' 


GKASD  srMMARY. 


KUtJioiity  of  Ibe  act  of  July  IS,  1^142,  that  caatr&cts  be  enterud  into  for  Invoe  » 
to  lie  puid  for  from  the  anptoprlutiuu  fur  the  liaoal  ye&r  eiiilinif  June  30,  IMM.»dW^ 
tiactneuts  neruissned  anil  aniimlmr  uf  aontraota  were  enl«rMl  i)ituiu>ntioip»tit«i( 
nil  Biiiiropriation  to  cover  the  kllQtmeiiU  Qiade  for  the  cuuiing  KaeiU  yeai.   lU 
uimrouriation  was  mode  In  thenuudry  <^>v'>l  act  of  March  3,  18!*y. 

ContrnctB  have  lienn  mnde  for  the  foltowinj;  leveee,  the  cuntracts  providing  tW 
the  nurba  are  to  be  comi'lehid  hy  Juu«  30,  1894: 


liukM 


jsai 


LWfTTn-l1.  r.rrr..i: 

Miwuiiti     ...'.'.'. 
Illlljllliipc-  t'liptT 

Celinl.' v.'.'.'.'. 

MnnnlSi.k'iu.... 

WL'lt"''KoaB'!i.i; 
yrovi.lDu.-D 

FUielowD 

Ponttliartrain  Lrvrr  d 

Miirylud  ...,..., 

Sniithwooil  Unuoi 
BaUeUuleuB 


MQ 

m 

li- 

879 

b»Vville'^-.''. 
Ilell<!''hft>»u<.. 

OokUnd 

IfOkt  Borant  Level 
Bslllv  Gmiiud 

ir"™g :::::::: 

Ciwmiirvan  . . 

EdeI^  Turn 

BtCUlr 

HonPUiBir.. 


«  i 
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Fourth  district  levees,  1S9S~'94, 
LOWER  TENSAS,  ATCHAFALAFA,  AND  LA  FOUKCHK  LEVEE  DISTRICTS. 


B«ne  of  levee.     ^-^^\^^^^ 


I^wer  Tensas  dis- 
trict: 

Rifle  Point 

AtchsfidAya    dis- 
trict: 
BeUeVak.... 


Missouri. 


Celeste 

Mount  Salem  . . 
LafonrebR  district  : 

White  Rose 

Flai^town 

Spcransa. ....... 


700     R. 

825.5  R. 

840      R. 

872      R. 
872      R. 

018      R. 
936. 5  R. 

037      R. 


Contractor. 


J.S.McTighe&Co.. 

W.J.Benlley  &  Co. 

Jno. Scott  &  Son 

W.  L.  Killebrew 

W.  L.  Killebrow  . . . . 

Jeffries  &  Damnn . . . 

Andrews  Bros.  Con- 
struction Co. 

Andrews  Bros.  Con- 
struction Co. 


Length 

of 

line. 


Feft. 
16,074 

3,484 

4,574 

2.88S 
2,100 

1,623 
1.053 

2.245 


Length  Gn^^e 
of  axis  o^  levee 


of  river 
cov- 
ered. 


Feet. 
16,500 


1,760 


Section. 


above 
higli 
water  of  Crown. 
1892. 


River 
slope. 


Land 
slope. 


Feet.  ' 
2J 


il 

2i 
2» 


Fut. 

8  ■  3  to  1 


8 
8 
8 


3  to  1 
3  to  1 


3  tot  I 
8  I  3  to  1  i 


8 
8 

3  to  1 
3  to  1 

8 

3  to  1 

2i  to  1 


2^  and 
Itol. 

2|  and 
4  tol. 

2i  to  1 

2^  to  1 

24  to  1 
2l  to  1 

24  and 
Itol. 


Leveo  district  and  name  of  leA'ee. 


Lower  Tensas  district: 

Rifle  Point 

Atchafalava  district : 

Ileile  Vale 

Minsouri 

(.■eU'»t4^ 

Mount  Salem 

X*afourc1ie  dii^trict: 

WliitcRose 

Flagtown 

Speranza 


Tieawt 
not  mi. 

Great- 

Aver- 

est  net 
IIU. 

ugcnet 
till. 

Feet. 

Fert. 

Feet. 

2J 

7.2 

4.8 

0.4 

12.8 

12.3 

0.8 

13.2 

12.8 

7.5 

1U.5 

0.9 

0.8 

10.8 

9.3 

0.7 

13.3 

9.5 

3.2 

0.0 

7.3 

0.3 

12.5 

10.5 

Embankment 


Filh*d  uxcava- 
tiuus. 


Culdc 
yards. 


68.000 

71.524.85 
08, 816. 24 
36.  527. 20 
24, 944. 71 

19.  248. 04  , 
15,415.06 
33, 064. 40 


Centn 
ISi'W. 


16|        211.05 
mCA     361.71 

14A%     230. 36 


15 

14/Wi 

14i% 


63.65 

22.44 

342.79 


Muck 
ditch. 


Lin.ft. 
None. 

58 


Levee  district  and  name  of  levee. 


Date  of  con- 
tract. 


Contract 
'  tim«'  f<»r  com- 
pletion. 


Lower  Tensns  district. 

HiflePoint Feb.    6,1893 

Atchafalava  district:  j 

Belle  Vale '  F»-b.    6.1K03 


June  30, 1894 


Missouri ,  Feb.  20, 18-W  '. 

Celeste ■  Feb.  11,1893  !. 


Work  com- 
menced. 


.do Apr.  10,1893 

-do Apr.  7.1893 

.do '  Mar.  21,1893 

.do ;  Mar.  22,1893 


Mount  Salem do 

LaArarche  district: 

White  Rose Feb.    7.1893  ;....do :  Apr.  14,1893 

Flagtown do ' do |  Apr.    8, 180't 

Speranza ! do ; do :  Apr.  27.1893 


Work  com- 
plet<^. 


Apr.  20, 1803. 


Levee  district  and  name 
of  levee. 


Embankment,  dis- 
tance from  center  of 
levee  to  river  biink. 


Min.    Max.    Mean. 


Feet.    Feet. 


Lower  Tensaa  district : 
Rifle  Point 

Atchafalav  a  <Ustrict : 

BelleVale '      800 

Missouri :      400 


Feet. 


2,200    8,000  ;  5,500 


Celeste 360 

Mount  Salem 'MO 

I  jikfourche  district:  ! 

WhiteRoee 270 

TlBgtOWD /  310 

BpetrmnzM /  160 


!TS= 


500 
750 

550 
440 

390 
410 
210 


400 
600 

450 
305 

330 
360 
200 


Nature  of  river 
bank. 


Not  stated  — 

Caving  bank  . . 
Caving     and 

sloughing. 

Caving  tmnk  .. 

do 


Slou'^h ins  bank 
Wfu^ViVngWik. 
do 


Remarks. 


New  and  enlargement. 

On  May  31  35  per  cent  completed. 
On  May  31  83  per  cent  completed. 

On  May  81  43  per  cent  completed. 
On  May  31 81  per  cent  completed. 
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Fourth  district  levees,  1893-^94 — Continued. 
PONTCHARTRAIN  LEVEE  DISTRICT. 


Levee  diAtrict 

and  name  of 

levee. 


Maryland. 
Reiu:ue  ... 


Hester.. 
St  Elmo 


Pochc 

Terre  Haute. 


Kles 

b  .'low 

(.-Hironnd 

bnnk. 


872 
874 


L. 
L. 


Contractor. 


(X)8. 5  L. 

910  L. 

911  L. 
921     L. 


Alex.  Eltrinchnm 
do...... 


8.  D.  Moo<ly  Sl  Co.,  lim- 
ited. 
do 


JefiYies  &  Dameron. 
H.C.Brown 


Length 
of  line. 


4.570 
1,457 


5.466 

1,812 

2.621 
4,347 


Grade 

Length  of  levee 

of  axis    above 

of  river,    high 

wivered    water 

;  of  1892. 


Section. 


Crown. 


River 
slope. 


Feet. 


Feet. 
2^ 


8,275 
2,710 


21 
2» 

24 
2i 


Fet. 
8 
8 

3  to  1 
3  to  1 

8 

3  tol 

8 

3  to  1 

8 
8 

8  tol 
3  to  1 

Land 
slope. 


2}  to  1 

2^  and 

4tol; 

3  tol 
wing. 

2|  aiNl 

4to  1 

2|  aud 

4  tol 
2i  to  1 
21  to  1 


Levee  dictriot  and  name  of 
levee. 


Maryland  — 

Rescue 

Hester 

St.  Elmo 

Poche 

Torre  Haute 


Least  Great-  i  Aver- 
netflll.*»i"«^*«P«°<^* 


FeeL 

2.7 
1.0 
.5 
4.0 
1.3 
1 


flU. 


Feet. 
10 

13.7 

14.4 

12.1 

8.8 

9.8 


till. 


Feet. 
9.5 


13.1 

1L3 

8.4 

9.1 


Embankment. 


Cubic 
yards. 


53. 549. 19 


Price 

per 

cubic 

yard. 


122, 025, 60 
31,764.77 
24, 125.^ 
47.235.23 


CenU. 

15 
15i 
151 
15 

1*/A 


Filled  excava- 
tions. 

Cubic 
yards. 

Price 

per 

cubic 

yartl. 

175.91 

Genu. 

15 
10 

1, 356. 96 
232.36 
157. 71 
263.61 

Date  of  con- 
tract. 


Feb.  7, 1808. 
Do. 
Do. 
Do. 
Do. 
Do. 


Levee  district  and  name  of  levee,  time  lor  com- 

I       plctiou. 


Work 
oommence<l. 


Maryland June  30, 1894 

RcBcue tlo 


Hester 

St.  Elmo 

Poche 

Terre  Haute. 


.do 
.di» 
.do 
.do 


May  11.1893 

— do 

May  23, 1893 
Feb.  16,1893 
Mar.  17, 1893 
May    9,1893 


Work 
completed. 


Apr.  13, 1893 
do 


Embankment. 


Distance  fhnn  center  of 
levee  to  river  bank. 


Mini. 

Maxi- 

mum. 

mum. 

Feet. 

Feet. 

230 

290 

450 

500 

510 

700 

040 

670 

150 

260 

210 

330 

Mean. 


290 


Levee dintrict  and  name 
of  levee. 


Maryland  — 

Rescue 

Hosier 

St.  Elmo 

Poche  

Terre  Haute. 


Xature  of  river  bank. 


Remarks. 


Sloughing  bank ;  no  cavings. '  Work  2  per  cent  completed  May  31, 1803. 

Caving  bank Work  20  per  cent  completed  May  31, 1893. 

Work  1  per  cent  completed  May  31, 1883. 


do 
Cavinp  rapidly 
Wuflhing  bank 
Sloping  Dank  . 


Work  18  iMr  cent  completed  May  31, 1893. 
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Summary  for  Ureea  huilt  under  allotment  for  fiscal  year  ending  June  SO,  1803. 


Earthwork  placed  to  Jane  1. 189-1  (approximate rub"c,  yards.. 

XSmlrankmcnt  completed liucnr  Kect.. 

Axi«  of  river  covered do 


Levee  district. 


Atchafal- 
ayu.* 


119.  920 


Lafourche. 


42,635 
L953 
1,760 


Pontchar* 
train. 


72.166 
4,333 
5.M$ 


*Ko  lerees  con) pc ted. 


GRAND  SlMifARY. 


SarUiwork  placed  to  Jnne  1. 1893  (approximate) cnhic  yards. .  234, 721 

Embankment  completed  (apjiroxiiiiate) linear  feet. .      6, 286 

Axis  of  river  covered do 7,746 

Upon  the  recommendation  of  this  office,  sahmitted  March  8, 1893,  adveitiseraontB 
tot  rurther  work  under  the  appropriation  for  the  fiscal  year  1894  have  heen  post- 
poned on  til  after  Jane  SO,  1893. 

In  addition  to  the  foregoing  work  of  oonstmotion  nnmeroos  minor  repairs  to  the 
levee  hare  been  made  in  the  way  of  restoring  embankments  injured  by  wave  wash 
and  the  action  of  rains^  repairing  weak  places,  stopping  leaks,  clearing  of  weedft,  etc. 

Leyee  construction  and  repairs  by  the  State  ana  the  local  levee  district  organiza- 
tions have  been  very  active  during  the  year  in  all  parts  of  the  fourth  district, 
except  in  the  Lower  Tensas  Levee  district  (fifth  Louisiana  Levee  district),  where 
comparatively  little  work  excepting  that  under  direction  of  this  office  has  been 
done. 


Aggregate  yardage  in  levees  on 
Jiiaaisaippi  Biver,  J  one  30, 1892 
A4ded  by  United  States  to  May  1, 


1893 
Added  by  others  to  May  1, 1893. 


Sum 

Lost  by  oavine  or  abandonment, 
June 30, 1892,  to  May  1, 1893 .... 

Aggregate  remaining  May 


^f^ 


Levee  district. 


Lower 
Tensas. 


9.392.000 

522,350 
40.000 


9.954,350 
149,300 


9,805.050 


Atchafal- 
aya. 


9,292.000 

445,500 
650,  OUO 


10,387,500 
884,500 


10,003.000 


Lafourche. 

Pontchar' 
train. . 

Lake 
Borgne. 

3,752,000 

393,554 
636,350 

6,079,700 

503,500 
305,000 

1, 370, 900 

168,200 
363,500 

1,902,200 

219,800 

4,780,904 
456,000 

6,888,800 
409,600 

4,324,904 

6,479,200 

1,682,400 

Bara- 
taria. 


1.226,300 

167,200 
138.400 

1.531.900 

79,500 

1, 452, 400 


Percentage  of  length  of  existing  levee  system  built  to  date  by  the  United  States, 

Per  cent. 

liOwsr  Tensas  LuTee  district 47 

Atohafalaya  Levee  district 8 

I«afbnrcbeLeve«  district 6| 

Poo  tchartrain  Levee  d  istric  t 18 

Barataxia  Levae  district bh 

Lake  Borgne  Levee  district 3} 

Percentage  of  total  length  of  existing  levee  system,  fourth  district,  built  by  the  United  States  . ..  19t 


The  following  report  on  high  water  of  1892  was  submitted  May  4, 1893: 

United  States  Engineer  Office, 

Xew  Orleans,  La.,  May  4, 189S, 

Sir:  I  have  the  honor  to  submit  the  following  special  report  on  the  flood  of  1892, 
in  compliance  with  the  Commission's  resolution  of  November  17,  1892: 

In  general  terms  the  flood  of  1892  in  the  fourth  district,  as  compared  with  the 
great  ^ooda  of  previous  years,  was  characterized  as  follows : 

It  waa  nnnsaally  late  m  the  season  and  of  prolonged  duration,  the  river  maintain** 

BNG  93 ^241 
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iuf;  a  very  high  and  approximately  uniform  stage  thronghont  the  entire  moDtli»fil 
May  and  June.  The  water  reached  a  height  avenigiDK  about  flve-tentha  of  a  fool 
below  the  highest  previously  recorded  stage  ( Hood  of  11490)  in  the  uiiper  part  of  the 
district  from  Warrt-iiton  to  Ved  River  Landing. 

At  Red  River  Lan«ling  the  highest  st-age  was  about  the  same  as  the  hi j;hei)t  pre- 
viously recorded,  that  of  1890.  Helow  that  point  the  actual  heights  reachtnl  exceeded 
all  previous  records  by  from  1  foot  to  1^  teet,  though  the  maxiuiiim  heights  were 
moditied  at  many  of  the  gauge  stations  by  large  crevasses. 

The  weather  conditions  during  the  flood  were  generally  favorable,  as  there  wen 
few  stormn  or  long  periods  of  high  winds.  The  flood  was  attribn table  to  nnasaally 
heavy  and  prolonged  rainfall,  which  was  general  and  nearly  siniultaneoua  tlironghf«t 
the  grfut  basins  claimed  by  the  main  river  and  its  tributary  ayatein. 

In  the  «irgauization  for  applying  the  funds  uvailabli^  for  protecting  and  maint^iA- 
ing  the  leve«>s  Assistant  Kn^ineer  Douglas  was  placed  in  imme<liate  charge  of  that 

Sortiou  of  the  district  from  Warreuton  to  Red  River  Landing,  with  station  at 
atchez,  and  Assistant  Enj^inecr  \V.  J.  Hardee  was  assigned  to  the  immediate  charge 
of  the  portion  of  the  district  below  Red  River  Landing.  All  the  steamboats,  tng^ 
quarter  boats,  barges,  and  other  plant  of  the  district  available  were  utilized  in 
protection  work,  and  in  a<ldition  the  tug  Laurel^  chartered  for  the  purpose,  va^ 
employed.  Such  inspectors  and  other  employ<^a  necessary  were  engaged  and  sta- 
tioned as  their  serA'ices  required,  under  direction  of  the  assistant  engineer  in  lucal 
charge.  The  general  plan  of  operations  contemplated,  first,  holding  Si\  levees  bnilt 
by  the  United  States,  so  as  to  relieve  the  local  authorities  of  the  expense  of  their 
care;  second,  rendering  such  assistance  on  State  levees,  by  use  of  floating  plant  and 
distribution  of  material,  as  was  practicable  with  funds  available. 

As  a  general  rule  all  labor  and  a  greater  portion  of  the  material  required  to  hold 
State  levees  were  HUp]>lied  by  the  State  and  local  authorities,  and  these  authoritict 
supervised  the  im]ioriaut  work  of  closing  crevasses. 

The  results  may  be  briefly  summarized  as  follows: 

No  break  occurred  in  the' entire  line  of  leveos  from  Warrentonto  Red  River  Lsnd- 
ing,  and  this  was  the  first  serious  flood  during  which  the  levees  were  succemfuIJr 
held  in  that  portion  of  the  district.  The  greatCHt  trouble  was  experienced  on  iIm 
Lake  Concordia  levees,  extending  from  opposite  Natchez  to  BuUitts  Bayou,  a  dis- 
tance of  about  17  miles. 

Below  Red  River  Landing  a  total  of  twenty -five  breaks  occurred  of  amoreorlcM 
serious  nature,  but  all  of  them  excei)t  five  were  successfully  closed  before  any  great 
amount  of  damage  was  done. 

The  Belmont  and  Sarpy  breaks  in  the  Ponchartrain  Levee  district  developed  into 
disastrous  crevasses.  The  Anchor  crevasse,  alto  in  this  district,  did  comparatively 
little  damage. 

The  injury  resulting  from  the  Story  and  Villere  crevasse,  on  the  left  Imnk  below 
New  Orl«*ans,  though  serious,  was  only  local,  except  that  the  New  Orleans  and 
Southern  Railroad  was  interrupted. 

Particular  attention  is  invited  to  Assistant  Engineer  Hardee's  report  on  the  meth- 
ods successfully  adopted  for  closing  crevasHcs  and  to  the  sketch  herewith.  Never 
before  in  the  history  of  levee  work  in  this  district  has  there  been  such  a  large  meas- 
ure of  success  in  cloniug  breaks  as  in  the  flood  of  1892. 

As  to  the  difllculty  experienced  in  holding  the  levees,  it  was  principally  due  to 
low  grade,  exposure  of  the  levee  to  wave  w^ash,  or  concealed  defects  in  the  embank- 
ment, usually  attributed  to  crayfish  or  muskrat  holes.  There  was  very  little  trouble 
from  sloughiiig  of  the  embankment  alone,  or  from  mere  deficiency  of  section,  and  in 
only  one  case  was  a  levee  ruptured  by  the  raving  of  the  bank.  Low-grade  levees 
were  easily  held,  though  ot'ccmrse  at  considerable  expense,  by  layers  of  sacks  filled 
with  eartli,  or  by  driving  stakes  along  the  crown,  placing  boards  against  them  on 
edge,  and  backing  them  with  earth.  In  case  of  verv  low  levees  two  parallel  lines 
of  boards  were  put  up  on  the  crown  and  the  sjiace  between  filled  with  earth.  In 
some  cases  the  levees  were  raised  as  much  as  3  feet  by  this  method.  No  break 
occurred  from  overtoj)ping  of  the  levee. 

Where  levees  were  exposed  to  wave  wash  they  were  maintained  by  protecting 
them  with  wooden  revetment,  or  with  sticks  filled  with  earth  and  laid  along  the 
slope  near  the  water  surface.  With  proper  attention  no  break  need  occur  ftom 
wave  wash. 

The  greatest  source  of  danger,  however,  and  the  one  that  produced  nearly  all  the 
breaks,  was  the  existence  of  liolcs  or  vacant  s]>accs  in  and  through  the  levee  near 
its  base,  as  indicated  by  serious  leaks.  The  method  usuallv  resorted  to  in  these  cases 
was  to  throw  earth,  either  loose  or  in  sacks,  on  the  river  slope  of  the  levee  opposite 
where  a  dau^erouR  leak  mi^ht  be  found.  This  wjis  sometimes  effective,  but  not  uni- 
formly so,  SH  the  riieord  of  breaks  sliows. 

The  principal  points  of  interest,  iu  conuoction  with  holding  or  protecting  tho 
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leveea  darinff  the  flood  season,  which  were  d6yelox>ed  or  confirmed  by  the  expori- 
enoe  darine  the  flood  of  1892  arc  hrietly  as  follows: 

Daring  flood  seieons  a  complete  an<l  elFuctivo  organization  to  patrol  and  watch 
the  levees  is  of  great  importance,  and  the  most  careful  vigilance  should  he  exorcised 
daring  the  time  of  danger. 

A  sufficient  provision  of  floating  plant,  consiRting  of  barges  for  material,  quarter 
boats  for  worlunen,  and  steam  tugs  or  tow  boatH,  is  a  most  valuable  auxiliary^  and 
indeed  is  absolately  necessary  to  give  any  chauce  of  success  in  an  attempt  to  close 
breaks  after  they  occur.  In  such  c:ise-8  otnor  means  of  oonmiunication  and  of  trans- 
porting material  are  liable  to  be  absolutely  cut  off,  and  everything  mnst  be  moved 
Dy  water. 

Embankments  of  comparatively  small  section,  if  firm  and  free  from  holes  and 
leaks,  can  be  safely  held  even  if  deficient  in  height,  and  levees  of  standard  section 
have  a  larger  factor  of  safety  and  are  less  endaugered  l>y  wave  wash  or  slongliing 
tiian  is  usually  supposed. 

It  is  highly  important  to  devise  some  more  efTeetive  method  of  holding  a  levee 
whieh  develoxtes  weakness  from  holes  or  serious  leakage  near  the  base  than  has  been 
heretofore  generally  applied. 

The  loss  and  damage  resulting  from  seepage  or  general  leakage  tlirough  or  under 
a  levee  freqnently  becomes  serious  oven  if  no  break  oceurs.  Finally,  it  may  bo 
obsenred,  that  with  the  completion  of  the  levee  Hysteui  the  problem  of  holding  the 
levees  below  Red  River  Landing  and  providing  for  the  safe  and  free  pasHage  of  the 
water  of  a  flood  to  the  Gulf  will  jierhaps  beronio  more  serious  than  iiaH  heretofore 
been  supposed,  and  I  believe  that  the  indications  are  that  this  problem  will  demand 
most  careful  consideration  in  the  near  future. 

I  deem  it  pTox>er  to  a<ld  the  following  copy  of  a  resolution  passed  by  the  senate 
and  house  or  representatives  of  the  State  of  Louisiana: 

"Whereas  the  flood  water  in  the  MissisHip])i  Kiver  along  the  I^nisiana  front  from  a 
combination  of  unprecedented  causes  has  reaelied  a  higher  elevation  than  over 
Imown,  and  that  the  levee  system  in  its  present  incomplete  condition,  wirh  the 
exception  of  a  few  places  which  gave  way  from  local  causes,  has  been  on  the  whole 
made  to  withstand  the  said  flood ;  and 

*'  Whereas  the  success  thns  far  attained  has  been  largely  due  to  the  timely  aid 
ffiven  by  the  United  States  through  the  allotments  made  by  the  Mississippi  Kiver 
Coaunission : 

'*  JSeBolved,  That  the  thanks  of  the  people  of  this  State  be  extended  to  the  United 
States  Govenunent  for  the  liberal  appropriations  made,  and  also  to  Kngiueers  Capt. 
Curtis  McD.  Townsend  and  Lieut.  John  MilliH,  and  their  corps  of  civil  assistants,  K. 
C.  Tollinger,  W.  8.  Brown,  H.  S.  Douglas,  and  W.  J.  Harde«^  for  their  individual 
eflTorts  and  energy  in  rendering  timely  aid  and  assistance  to  the  State  and  local 
authorities. 

**  1,  Geor^  Spencer,  assistant  secretary  of  state  of  the  State  of  Louisiana,  do 
hereoy  certify  tnat  the  above  and  foregoing  is  a  true  and  correct  copy  of  a  resolution 
passed  in  the  senate  and  house  of  representatives  of  tlie  State  of  Louisiana  at  tho 
rMoIar  session  of  the  general  assembly  for  the  year  18U2." 

''Given  under  my  signature  and  the  seal  of  the  State  of  Louisana  at  the  city  of 
Baton  Rouge,  this  26th  day  of  March,  lb92. 

[6XAL.]  ''  Geo.  Spencer, 

**J88i8tant  Secretary  of  State.'* 

I  do  not  consider  any  further  comment  necessary  as  to  tho  manner  m  which  tho 
employ^  under  this  olBce  diH<rharged  the  laborious  and  exacting  duties  which  the 
flood  season  required,  exce])t  to  say  that  all,  including  those  whose  services  were 
not  of  a  character  to  bring  them  prouiiueutly  to  the  notice  of  the  public,  are  deserv- 
ing of  equal  commendation. 

Annexed  hereto  are  the  reports  of  Assistant  Engineers  H.  S.  Ponglas  and  W.  J. 
Hardee. 

Very  resi>ectfully,  your  obedient  servant, 

John  Mii.ms, 
Captain  of  Engineers, 
Ck^L  C.  B.  CoMSTocK. 

Oorpf  of  Engineers,  U,  S.  A,, 

President  Mississippi  River  Commission, 


RKPORT  OF  MR.  H.   8.   DOUGLA8,  ASSISTANT  ENGINEER. 

Xatciikz,  Miss.,  June  SO,  1S9C. 

Sir:  I  have  the  honor  to  submit  tho  following  report  onprotecticm  of  levees,  Ten- 

s  Basin,  fourth  district,  for  the  year  ending  Juno  30,  V<\)2: 

On  A|inl  14, 1892|  the  river  had  risen  to  the  danger  line  at  Vicksburg  (41.0  fcot) 
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and  reports  of  heavy  rains  and  riBing  tributaries  indicated  a  f](»od  of  unosualbfl^ 
in  the  MissiAHippi  Hivi'r. 

ICcaHonablo  procantion  Hii^Ke>*tod  that  preparations  for  levoe  protection  w«irk  i 
this  distrirt  shuiild  be  at  once  undertaken,  and  they  were.  On  May  1,  1892,  tt 
ITuitetl  States  quarter  boat  Ih'lta  and  l>arge  with  outfit  of  niatorial 'necessary  fi 
levee  protection  work  arrived  at  Natehez,  Miss.,  in  tow  of  Htcamer  ^'rirtoa.  H 
United  States  quarter  boat  Hamma  and  bar^e  with  mat'erial  and  tools  arrived  i 
Natchez  on  May  6,  1S«»2. 

Some  work  had  been  done  on  Hendenton  levee  (713  R)  and  Lake  Cono4>rdis  leri 
(G93  K)  prior  to  the  arrival  of  the  (luartor  boats,  but  the  most  active  and  eneti^vti 
steps  were  at  once  taken  to  protect  and  save  the  entire  line  if  jiosiMible  with  t^ 
means  at  hand. 

The  quarter  boat  Delta  and  bnr<;e  with  the  necessary  material^  tools,  et4.'.,  and  I 
organized  force  of  trained  eniploy<^s  on  board,  was  transferred  from  levee  to  lero 
as  the  emergency  demanded,  an«l  rendered  very  et!i(;ient  service. 

The  <iuarter  boat  Gamma  was  held  at  Natchez  as  an  emergency  boat  available  I 
case  of  disaster,  which  fortunately  did  not  occur. 

As  rajddly  as  possible  an  elticieiit  corjis  of  iuKpeotf>r8,  composed  of  employes  vb 
had  had  previous  experience  on  levees  in  this  district,  was  or/^anized.  Tim 
insncctors  \.'ere  stationed  at  such  points  as  seemed  t^i  be  the  moat  advantagiNMfl 
AUuou((h  the  responsible  duty  of  ^uardin^  and  patrolling:  tlie  line  of  levees  nis,!. 
accordance  with  the  res<dutiou  of  the  MiHsisnippi  Kiver  Counuission,  left  to  theloea 
authorities,  the  territory  from  Point  Pleasant  (622.2  R)  to  Fairvicw  (726.6  R),  adii 
tance  of  about  106  miles,  was  almost  daily  inspected  by  a  representative  of  th 
United  States. 

The  duties  of  these  inspectors  were  to  investigate  all  places  reported  to  be  danga 
ous  when  considered  necessary  t^  inform  the  assistant  enj^ineer  in  local  chargte;  t^ 
employ  the  requisite  force  on  United  States  levees  and  have  such  work  done  as  vai 
required  t^)  secure  dangerous  or  we«ik  places,  and  to  attend  to  the  usnal  routisi 
work  of  making  reports,  keeping  time  of  force,  and  having  pay  rolls  signed. 

Considering  results,  the  ]>lan  and  organization  would  a)>pear  to  have  reached  i 
point  a]»proxiMiating  ])erfectiou,  fori  have  the  pleasure  of  rep<irting  that  afteru 
nnexpceted  Hood  of  unusual  heiglit  and  duration  not  a  single  break  now  exists  in  tiH 
line  of  levees,  Tensas  Ha^in,  fourth  district,  a  line  135  miles  long  of  the  highest,  mM 
dangerous  and  inaccesHible  levees  on  the  Mississippi  River. 

When  the  exigencies  of  the  servi<'e  ]>ermitted,  the  assistant  in  local  charge  m 

1)rovided  with  a  (iovernmeut  boat.  At  other  times  he  was  an t  hori xihI  t^  charter 
)ut  under  either  condition  prompt  n^sponse  was  made  to  all  calls  of  assistance  ii 
holding  the  line  of  levees. 

1  consider  it  proper  to  state  that  the  residents  in  threatened  localities  have  invs 
riably  rendered  willing  and  evident  asHistance  service,  and  to  tlieni  as  well  as  U 
the  em]doycs  of  the  rnited  States  the  credit  of  maintaining  the  line  of  levees  is  due 

Igive  a  brief  statement  of  protection  work  done  and  the  causes  thereof,  takincthi 
levecM  in  detail  fmm  the  hciid  of  the  distrittt  to  Fairview,  the  end  of  the  lower  Une 

liedford  Ltree  ( (\  S,  fJfXJ  Ii.). — No  protection  work  was  necessary.  At  this  levee  thi 
embankment  had  been  reinforced  by  ''ban(|uettes,"  and  no  weakness  was  shown. 

From  Bedford  to  llardtimea-Wihon  {State  /crct»). — ^No  work  of  consequence  wsi 
necessary  Jind  no  material  was  furnished  by  the  United  States. 

Hardtimes-WiUon  Lcree  {U.S. 0*11  Ii). — This  levee  gave  no  trouble.  It  is  a  high 
grade  levee  and  was  not  a  c:nise  of  anxiety  at  any  time. 

UardtimvH  Leree  ( ('.  S.  03-!  R.). — The  base  of  the  large  dike  across  the  foot  of  Lab 
St.  Jortenli  became  very  soft  and  threatened  to  sloughi  A  force  was  put  to  work  U 
repair  tne  weakness.  As  th»  country  in  the  vicinity  was  submerged,  earth  hatl  U 
be  boated  on  a  barge  from  abandoned  levees  to  secure  the  levee  across  the  lake 
This  made  the  work  ex])ensive,  but  by  May  30  all  weak  places  had  been  permaueutl\ 
repaired.     No  further  work  was  necessary  during  the  tlood. 

Krenjrviin  l.vvi'C  ( U.  S.  6.77  Ji.). — No  work  was  necessary. 

Ifarilnontbhle  Lerec  (U.  S.  OoU  i?.). — The  original  levee  withstood  the  flood,  and  th« 
water  did  not  come  against  the  n<?w  levee  of  1^<01-'U2.  Bnt  little  work  was  required 
A  few  low  ])Iaces  had  to  be  raised  to  prevent  the  water  flowing  over,  but  beyonti 
this  no  weakness  was  develoi)cd. 

Ihndurant  Lcvfe  (  U.  S.  and  State  04S  i?.).— But  little  of  the  original  United  Ststei 
levee  reinainn,  owing  to  destruction  by  caving  banks.  No  protection  work  wai 
necessary. 

From  Jiondurant  to  Kempe  (all  State  Icrves). — But  little  work  wah  required,  and  thii 
portion  of  the  lino  was  cared  for  by  the  local  authorities. 

Old  Kempp  Lrrev.  ( V.  S.  6d7  Ii.).—At  the  uj>per  end  of  this  embankment  several  sani 
boils  or  crayfish  holes  caused  apprehension.  They  were  checked  by  a  liberal  use  o: 
sacks.    The  levee  at  the  threatened  point  is  about  22  feet  high. 

2{ew  Kempe  Levee,  upper,  middle,  and  lover  eeciioM  {U.  S,  609  B.), — ^This levee  wti 
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-completed  this  year.  Whon  the  riyer  rofle  and  carao  againnt  the  new  embankment, 
which  was  composed  principally  of  sand,  Hcveral*  incipient  sloughs  orcurre<l.  They 
were  thoronghly  "tad  permanently  repaired,  by  reinforcing  the  embankment  on  the 
river  side  with  earth  at  the  threatened!  points. 

FromKempeio  Gibsons  Landing  Levee  (all  State  icork), — I^o  protection  work  was 
necessary  the  greater  portion  of  the  line  having  been  raised  and  enlarged  by  the 
local  aothorities  since  the  Hood  of  181K). 

Gih9on9  Landing  Levee  (U,S,  OSS,  5  Ji.). — This  new  high-grade  levee  reqnired  but 
little  work.  There  were  some  indications  of  a  slough  at  the  npper  cud,  bat  this 
weakness  was  promptly  repaired.  The  great  dike  acroHs  Lake  St.  John,  the  largest 
piece  of  levee  in  the  district  gave  no  signs  of  weakness. 

From  Gibsons  Landing  Levee  to  Lake  Concordia  (all  State  leveen). — Of  low  grade,  con- 
siderable work  was  necessary.  Material  was  furnished  by  the  UnittMl  States  and 
labor  by  local  anthorities. 

Lake  Concordia  Levee  ( U,  S,  COS  B.), — This  is  the  worst  United  States  levee  in  the 
district.  It  is  of  low  grade,  riddled  with  cravHsh  holes,  composed  of  poor  material, 
and  exposed  to  wave  wash.  It  was  only  held  during  the  Hood  by  the  most  extra- 
ordinary exertions.  At  times  night  work  was  necessary.  Five  incipient  crevasses 
occurred  and  were  closed.  During  storms  the  waves  of  the  lake  rolled  over  the  top 
of  the  levee  for  about  5  miles  to  such  a  degree  that  the  lanils  were  overflowed  and 
a  railroad  track  partially  submerged.  In  holding  this  levee,  which  is  about  19  miles 
long,  more  material  and  money  was  used  than  on  all  the  other  United  States  levees 
in  &iB  district. 

Lake  Concordia  to  Amauldia  (All  State  levees), — Some  work  to  prevent  wave  wash 
and  prevent  overflow  in  front  of  the  town  of  Vidalia  was  <lone,  the  United  States 
Aimishing  material  and  labor  heing  paid  for  by  local  authorities. 

AmanlSia  Levee (U,  S.  709  R.). — No  work  was  necessary. 

Amauldia  to  Henderson  (all  State  levees). — Some  work  was  done  by  the  local  authori- 
ties. At  the  highest  stage  of  the  river  there  were  several  low  places  that  were  seri- 
ously threatened. 

Henderson  Levee  (  U,  S,  7 IS  It.), — At  an  early  dnt-e  of  the  flood  this  levee  commenced 
to  slough  on  the  upper  wing.  Prompt  action  was  taken  and  the  weak  points 
effectually  repaired  and  strengthened.  • 

From  Henderson  to  Greens  to  Fairview  (all  State  levees), — This  is  a  stretch  of  low- 
ffrade  levees,  and  but  for  protection  work  done  would  Iiave  been  overtopped  by  the 
flood.  Considerable  work  was  necessary;  the  Unite<l  States  furninhing  material  and 
the  local  authorities  paying  for  the  labor. 

Chreens  to Fairvimo  including  as  loop  Deer  Park  Leveee  (  F,  S,  725  7?.). — With  thn  excep- 
tion of  the  Deer  Park  loop  this  is  a  low  grade  levee  and  would  have  been  overtopped 
by  the  flood  but  for  work  done.'  Protection  work  was  necessary  at  several  places  on 
account  of  lack  of  height  or  incipient  sloughs. 

The  material  used  for  protection  work  has  been  confined  to  sacks  of  which  26,000 
have  been  used,  distributed  as  follows: 

Sftcks. 

Hardscrabble 1,000 

Kempe 3,(K)0 

Kempe  to  Lake  Concurtiia 3, 000 

Lake  Concordia 15, 000 

Lake  Concordia  to  Amauldia 500 

Henderson 1,  (KX) 

Hendersons  to  Greens  to  Fairview 1,  (XX) 

Oreens  to  Fairview  including  Deer  Park 1, 500 

Total 26,000 

The  river  reached  to  danger  line  (41  feet)  at  Vieksburg,  April  H,  1H92.  and  on  June 
80, 1892  is  46.6  above  it,  a  period  of  seventy-seven  «iay8.  On  May  10,  IHjri  the  floml 
Teache<l  48.4  on  the  Vicksburg  Gange,  only  seven-tenths  below  the  high- water  mark 
of  1890.  It  continued  without  variation  at  this  stage  until  June  4, 18i^,  a  period  of 
twenty-four  days.  At  Natcliez,  on  .June  26,  the  gauge  read  48.10  feet,  tmly  0.5  foot 
below  1890,  and  the  river  reached  and  remained  above  the  48-foot  stage  from  June 
81  to  29,  inclusive,  a  period  of  nine  days. 

Considering  the  duration  and  height  of  the  flood  of  1892,  the  strain  on  the  leveee 
has  been  almost  unprecedented,  but  not  a  single  break  now  exists  in  the  135  miles 
of  levees  comprising  the  Tensas  Basin,  fourth  district. 

The  foregoing  data  is,  I  believe,  sntficient  to  indicate  what  has  been  accomplished 
in  the  line  of  protection  of  work  on  lovees  nn<lf  r  my  local  charge. 
Very  respectfully,  your  obedient  servant, 

H.  8.   DOl'GLAR, 

Aesistant  Engineer, 
Lieut.  JOHK  MiLLTS, 

Corpe  of  Engineers,  U.  S.  A» 
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REPORT  OF  MR.  W.  J.   HARDEE,   ASSISTANT  ENGINEER. 

Baton  Rouge,  La.,  July  IS,  189M. 

Sir  :  I  have  the  honor  to  submit  the  following  report  upon  protection  of  leyeefl 
below  Red  River  for  tlie  flood  period  of  1^92 : 

When  the  nsuul  period  of  high  water  was  reached  the  river  was  well  within  its 
banks  and  there  were  no  indications  that  an  extreme  flood  would  be  experienced. 
Towards  the  end  of  April  the  river  commenced  rising,  and  steadily  increased  in 
elevation  until  maximum  heights  were  reached  at  respective  localities  as  indicated 
in  the  following  table: 


Locjillty. 


Bed  Kiver  Landing. 

BayoQ  Sara 

Baton  Roage 

Flaqaemino 

Donaldsonville 

CoUef^o  Point 

CaiTollton 

Fort  Jackson 


Distance 
between. 


Mile*. 


34.7 

33.5 

20.5 

32.2 

17.8 

b'6 

82.2 


1890. 


Date. 


Apr.  28 
Apr.  21 
Apr.  21 
Apr.  22 


Mar.  18 
Mar.  17 


Reading. 


Fut. 
48.80 
il.20 
30.75 
81.90 


23.90 
16.10 


1892. 


Date. 


June  27 
Jnne  28 
June  28 
Jane  28 
June 
Jane 
Jane  13 
June  10 


13 
13 


Reading. 


FmI. 

48.87 
42.25 
38.45 
83.40 
80.15 
25.40 
17.26 
6.60 


Differ- 
ence. 


Ftet. 
0.07 
1.05 
1.70 
1.50 


1.50 
1.15 


Frequent  inspections  were  made  of  the  United  States  levees.  They  were  in  excel- 
lent condition  and  did  not  require  the  presence  of  anything  like  orgauized  forces  to 
look  after  them.  During  the  latter  days  of  the  flood,  as  a  result  of  the  water  having^ 
stood  so  long  against  them,  some  became  saturated  and  showed  a  disposition  to 
slough.  To  correct  this  a  small  drainage  ditch  was  excavated  in  the  rearof  i^l  por- 
tions of  the  Gay  to  Hollywood,  Woodstock,  Hermitage,  Ashland  to  Linwood,  Dichany 
and  Tessier  section  of  Tessier  Bourgeois  levees.  In  addition  to  this  ditchinp^  tho  - 
only  other  work  found  to  be  necessary  was  the  construction  of  about  1,500  »et  of 
rough  plank  revetment  backed  with  earth  laden  sacks  at  the  Mayflower  Union  Levee 
to  check  the  wave  washing  of  the  front  slope  of  that  levee  at  an  exposed  point. 

Prior  to  1890  there  was  in  existence  16.4  miles  of  levee  south  of  Ked  River  which 
was  all  the  levee  that  had  been  wholly  or  in  part  built  by  the  United  States  np  to 
that  date  on  that  portion  of  the  river  and  which  length  formed  a  portion  of  the  levee 
system.  After  the  flood  of  1890  the  State  and  local  authorities  adopted  for  the 
standard  of  future  levee  building  a  section  designed  to  have  an  elevation  from  2.5 
feet  to  3  feet  above  the  high  water  of  that  year,  and  an  8-foot  crown  with  side  slopes 
of  3  to  1  on  both  sides. 

The  Atchafalaya  Basin  Levee  Board,  a  local  organization  in  pursuance  of  a  general 
plan  adopted  by  it,  enlarged  13.4  miles  of  levee  originally  built  by  the  United  States 
to  conform  to  tne  new  standard.  The  Stewarts  Crevasse  Levee  (791.5feet),measar- 
inff  0.6  miles  was  abandoned  by  construction  of  a  new  line. 

All  levees  built  by  the  United  States  since  1890  were  likewise  built  to  the  new 
standard.  To  the  fact  that  these  levees  were  so  small  well  above  the  high  water  of 
1892  and  had  so  wide  a  crown  and  base  is  due  the  Hmall  amount  expended  to  care  for 
them  and  not  to  any  particular  excellence  of  construction  or  individual  merit  pos- 
sessed by  them  as  compared  with  lines  built  by  other  parties. 

There  were  37.6  miles  of  levee  built  wholly  or  in  part  by  the  United  States  below 
Red  River,  and  the  small  amount  of  $897,  which  includes  labor  and  material,  was  all 
that  was  necessary  to  expend  to  maintain  and  keep  in  good  condition  that  length  of 
line  during  the  recent  flood. 

The  same  can  be  said  relatively  of  all  the  levees  built  since  1890  by  both  State  and 
local  authorities.  There  was  au  occasional  increase  of  expenditure  for  protection 
made  necessary  at  localities  where  the  work  was  new  and  exposed,  at  which  places 
board  or  sack  revetments,  were  constructed.  Where  the  levees  were  not  of  standard 
section  immense  sums  were  expended  to  maintain  them.  Much  of  the  large  amount 
of  money  expended  was  used  in  raising  the  low  lines  of  levees.  Owing  to  the  nnpre- 
oedented  height  reached  by  the  flood  the  water  would  have  overtopped  many  miles  of 
the  levees  on  both  banks  but  for  such  raising.  Long  lengths  of  levee  were  from  0.5 
to  1.5  feet  lower  than  the  extreme  flood  elevation  and  had  to  be  raised  to  keep  the 
water  from  running  over  the  tops.  The  general  plan  to  secure  this  result  was  acoom* 
pushed  by  driving  perpendicular  pieces,  usually  2  by  4  inches,  into  the  top  of  the  levee 
at  intervals  of  about  5  feet.  To  these  pieces  inch  planks  were  nailed  in  horizontal 
position  to  form  a  wall  to  serve  the  double  purpose  of  breaking  the  waves  and  to 
retain  in  position  the  sacks  of  earth  placed  benind  it.  The  extent  of  the  "  walling'' 
and  ''sacking"  was  determined  by  tne  height  to  which  the  work  had  to  be  brought. 
In  some  places  where  as  much  as  2  feet  of  raising  was  necessary,  a  line  of  "  wall- 
ing'' was  also  erected  in  the  rear,  forming  a  box  as  it  were  to  hold  sacks  and  earths 
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Work  of  thia  ohftraoler  Laving  to  be  eiecnted  at  all  hours  of  night  And  day  m  nell 
ai  Id  all  IciDds  of  weatbei,  wna  neceasarily  expenslTe.  To  shnw  t)i«  espeDBiveueu 
of  this  vork  may  be  ciled  tbn  ruHe  of  the  Btirtville  Leroe  (glT.3  L),  irhfch  was  too 
low  and  of  iusafflcienl  Hectinn,  and  thoii);h  less  thnn  1,500  feet  long,  something  like 
$7,200  was  expended  in  streoj^lienini;  and  holdinc  it. 

Then  ate  no  means  of  obtuiiiing  uctiial  cost  <>t  the  protection  work  on  the  501 
miles,  which  inclodes  both  banks  below  Ited  River,  as  the  work  was  done  by  anil 
through  BO  many  agencies.  Frnm  ubservntion  and  careful  coDBideratiun  of  the  sub- 
ject I  should  eatlmate  (190,000  to  be  a  conservative  approximation  of  the  cost  of  tbe 
protection  work  proper.  Ttiis  estimate  does  not  include  the  amounts  expeniled  in 
closing  crevaues. 

The  assistance  rendered  the  local  authorities  by  the  United  States  wasconflned 
to  dellTer;  of  lumber,  sacks  aud  nails,  and  the  service  of  boats  in  t^iwing  material* 
and  labor. 

The  following  tabalar  statement  shows  the  amonnte  of  material  expended,  locali- 
ties, pnrpose,  eto. : 


Loral  tty. 

Milr*. 

IfX      E. 
HM.S  R. 
ftl7.:i  L. 
SM      K. 

BKsls  L. 

S.=  S: 

KHI.T  L. 

Kit 

MB.  5  £: 

877.5  l: 

»M  l: 

«85,:  It. 
sso     H. 
M8      K. 

«ea.s  K. 
eeo    K. 

jS  1 

i.W2.3  K. 

I'.m    K. 

Lumber. 

Suck!. 

Huw  u>i»t. 

M.OOO 

2;*w 

■s,"666" 

£soo 
10,  ow 

"  ioii' 

ta 

"5,0m' 

IE 
^1 

"i.'oio* 
1,000 
1.000 
S.000 

U  buck  in,;  wavu  wiuli. 
Do" 

"-'If—"- 

Ito". 

Crlbo  Id  iiuld  enil. 
Htoiipintt  cm] H.L  luik 

Stopping  crajflab  leaki 
Do! 

I>0. 

Us. 
Clming  vnruie. 
Sloiiliinj!  crajHsU  li>»U 
SI<i|iplnt!  wivu  »;i»h  II 
Slopiilng  leiikii. 

ii::EEl"4'::Ve';„''.b'" 

stopping  lulu. 

Ito! 

Slcpplue'leiki  anil  na 

Stcpplngieaksaudclua 
Stopplnc  Isaki. 

ghfnS 

Ul.WJ 

w'.eva 

S5.00U 

AnohoT 

5,17B 
B.47B 

^^ 

Z.OW 
7,3»8 
1,«W 

1S,1M 

13,082 

BO,  Ml 

•  Uiilloil  Stnlca  leTew. 

In  Addition  to  the  United  States  bonis  the  tUR  fjtarel  was  chnrttrcd.  Tlie  l>oat« 
were  nsed  in  making  inspections,  mnviuK  iiiikteriiilH,  towiof  burt;eH,  etc.  They  ren- 
dered partionlaily  efQcient  and  valiiabltt  uxsistnuce  at  the  crevasses  where  they 
moYed  men  and  material.  The  priiicipul  eerrico  was  where  tbev  moved  loaded  sa«ke 
from  where  they  were  filled  to  the  point  at  the  crovusse  from  wuich  they  were  trana- 
ftrred  to  the  orlb  work. 

The  service  of  the  boats  woe  as  foltowst 

U.S. steamer  General Xewton 17 

U.8.aleameriiiiftw 13 

U.8.tng  JTWa 51 

Tng  Xosrel  (chartered) BOj 

Five  United  States  decked  burgcd 35 

Despite  the  laree  expenditure  of  moni-y  and  the  nnreniittiiig  and  indefatigable 
efforts  of  thelocallevee  organ  iicatiouH,  ansiHted  by  the  riparinn  owners  atiilreaidrnte, 
dlaaatei  conld  not  beavertoil  and  a  number  of  brenks  occurred,  the  details  of  whioh 
will  b«  fottDd  in  the  following  tabular  statement'. 


3848   REPORT  OF  THE  CHIEF  OF  ENQWEEES,  U.  8.  ARUY, 


M 


|i 

II 

!I5I 

-  i 

jri-a-    »■        cS        t^ 

f 

l-s. 

"  i 

:SS  :S 

;3|8i=SSg     1   gss 

il 

IS--    S 

illl 

1 

|l 

|s-:3 

■^  : 

:.  :. 

;,::-«ss„s  S  S,3 

is 

i,=.: 

■^  : 

cS  :.. 

«S3«2SSco     «     CldA 

SB 

S--" 

1  ! 

—  I- 

»-4-.iDt-«<i;-4     B     -Jvn 

1 

m 

Issss 

S  : 

is-  i" 

I 

|S!SS 

S  I 

ilSjl 

SIBiSBES  i  SSS 

M§§5SSIlSaS3SISISS«S8  i  ill 

ifiii 

|3i>SSSa«8S=SS=sgss3S=6  3  ssj 

lliiil 

fillWi 

inniltWUTi  7  lit 

i 

1 

.^ms2SU%3S?SSSSi^S^SUSS  s   sss 

i 

|:::;5.::. — :...„... ,  ,:. 

a 

i3;:;3;:5:;3„;;„,:;::.  .  ". 

ii 

3 

^, 

1! 

j  m 

miiiiJiiJ!! 

»S5 

in 

P 

Wiiimmsiums'imuiii 

i 

Ii 

1 

il 

III' 

llllJ 

H  \    i 

liiiii 

APPENDIX  Y  Y — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3849 

At  Belmont  a  large  force  amply  supplied  with  matf^riul  started  to  work  within  a 
few  hours  after  its  occurroiice  to  try  and  close  the  crevasse.  Tlie  break  occurred  at 
9  p.m.  The  batture  or  Apace  between  the  levee  and  the  river  bank  was  about  100 
feet  wide.  By  daylight  a  deep  channel  had  washed  throuj^h  this  batture.  The  ends 
of  the  levee  washed  rapidly,  and  in  a  few  hours  receded  to  the  points  where  the 
line  of  crib  work  had  been  started.  The  break  was  considered  hopelessly  a  crevasse 
and  abandoned. 

It  was  not  considered  impossible  but  impracticable  to  close  the  Ancrhor  Crevasse. 
The  levee  is  located  in  the  midst  of  a  thick  growtli  of  willows  and  abont  700  feet 
back  from  the  river  bank.  Though  of  sand  the  levee  showed  no  disposition  to  wash 
rapidly,  owing  to  the  effect  produced  by  the  willows  on  both  sides  of  it.  Those  on 
the  river  side  served  to  check  the  How,  while  those  on  the  land  side  caught  the  dis- 
charging waters  and  banked  them  up,  thus  decreasing  the  slope  of  the  throat  of  the 
crevasse,  and  so  reducing  the  draft  as  to  destroy  much  of  its  erosive  force,  resulting 
in  slow  enlargement  of  the  break. 

The  major  portion  of  the  discharge  sought  an  cosy  and  but  little  obstructed  pas- 
sage to  Lake  Pontchartrain,  5  miles  distant  through  the  ehanuels  created  and 
left  by  the  Bonnet  Carre  Crevasse  of  1874.  In  consequence  of  this  the  water  did 
not  spread  north  of  the  crevasse  at  all,  and  ouly  to  a  small  extent  below,  submerg- 
ing bnt  about  one-half  the  plantation  adjoining  it  and  barely  touching  the  rear  edge 
of  the  cultivated  land  on  the  next  place  below. 

The  tracks  of  both  the  Louisville,  New  Orleans  and  Texas  Railroad  and  the  Illinois 
Central  Railroad  are  well  removed  from  the  break,  neither  being  nearer  than  2  miles, 
and  both  were  bnt  slightly  affected  by  the  break. 

The  interests  affected  were  too  small  to  justify  the  expenditure  necessary  to  close 
the  crevasse,  which  would  have  amounted  to  a  large  sum  on  account  of  the  location 
of  the  break  and  the  inaccessibility  of  earth  with  which  to  fill  sacks.  It  was  con- 
sidered advisable,  however,  to  build  a  crib  spur  extending  at  an  angle  of  about  ^-^ 
from  the  levee  on  both  sides  of  the  crevasse  to  protect  the  ends  from  washing.  Tlio 
United  States  contributed  to  this  work.  The  railroad  authorities  at  a  later  date 
built  a  strong  line  of  cribbing  all  the  way  around  the  break  on  the  front  side.  The 
willows  were  then  cut  and  allowed  to  Hoat  against  the  cribbing,  making  a  ''drift 
Jam."  This  not  only  controlled  the  further  enlargement  of  the  crevasee  but  served 
to  decrease  the  discharge  fully  30  per  c^^^nt. 

At  Sarpy  a  large  force  promptly  started  the  work  of  closing,  which  wa«  feasible, 
bnt  at  a  cost  probably  of  something  like  $30,(X)0.  Work  was  continued  and  good 
progress  was  made  up  to  the  time  Belnnuit  Crevasse  was  declared  abandoned.  The 
railroads  then  withdrew  their  forces  and  assistance,  and  the  crevasse  was  abandoned 
for  want  of  money  to  do  the  work. 

Of  the  tliirty-five  crevasses  four  were  above  New  Orleans  on  the  right  bank  and 
were  all  closed.  Below  New  Orleans  there  were  throe  on  the  right  bank,  all  of 
which  were  closed.  Fixe  were  on  the  left  bank  above  New  Orleans,  of  which  two 
were  closed.  On  the  left  bank  below  New  Orleans,  twenty -six,  of  which  twenty- 
four  were  closed. 

The  actual  loss  of  levee  b}'  crevasses  was  5,4r>7  feet.  At  the  breaks  which  were 
closed  2,016  feet  of  levee  was  washed  away,  having  a  value  of  less  than  iK>«(HX).  To 
■top  the  flow  of  water  through  that  length  of  opening  ab(»ut  $103,025  was  exjM'nded. 

Orev(U8€  cloding, — Never  before  in  the  history  of  levees  and  crevasses  was  so  much 
success  achieved  in  closing  breaks  as  during  the  flood  of  1802. 

Below  New  Orleans  the  levees  are  small  and  usually  built  of  stift'  clay,  the  soil  of 
the  country  being  of  that  general  charactt^r.  There  is  at  all  ])oints  a  wi<le  space  of 
battnre  between  the  levee  and  the  river  bank,  generally  eovered  by  a  thick  growth 
of  willows.  The  battures  are  annually  elevated  by  deposit  from  the  river,  aiul  it  is 
often  times  the  case  that  a  levee  will  be  7  feet  high  on  the  land  side  and  less  than  3 
feet  high  on  the  river  side.  To  a  combination  of  these  ficts  is  <lue  the  absence  of 
large  crevasses  in  this  section  of  the  river  and  the  promptness  and  small  cost  attend- 
ing the  closing  of  them.  Though  many  of  these  breaks,  where  allowed  to  run  for 
weeks,  they  never  enlarge  beyond  the  size  acquired  within  a  few  hours  after  occur- 
rence, owing  to  the  general  stability  of  the  earth  comprising  the  leveo  and  surroun<l- 
ing  ground. 

Above  New  Orleans,  however,  the  conditions  are  rather  the  opposite.  There  the 
levees  are  large,  the  battures  narrow  and  low,  and  both  the  levees  aud  banks  are  com- 
posed of  unstable  material. 

During  the  flood  of  1892  larger  crevasses  were  closed  than  ever  known  before  under 
a  rising  river  and  more  adverse  circumstances  than  had  ever  been  encountered  j»revi- 
ously  on  similar  work. 

It  is  impossible  to  close  any  crevasse  where  the  ends  wash  away  and  the  break 
widens  rapidly  or  the  batture  scours  fast.  As  a  general  thing  such  does  not  follow 
in  less  than  sixty  to  seventy-five  hours  after  the  break  occurs,  so  that  success,  even 
where  labor  and  material  is  forthcoming,  is  certainly  dependent  on  exi>edition. 
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To  tho  interest  mnnifcstod  l»v  the  recently  created  leveo  boards  and  railroads 
and  the  assiBtance  rendiTcd  hy  them  in  promptly  responding  to  the  call  of  thepUov 
ers  \»  duo  the  priiiei[)al  success  of  the  crevasse  closing. 

The  appended  druwin^^s,  showing  location,  side,  front;  and  gronnd  elcTatiu&s. 
serve  t^  illustrate  the  ^tMK^ral  plan  employed  in  closing  the  crevasses. 

The  plan  has  been  Htudied  out  and  the  drawings  are  presented  as  au  ideal  planaud 
I  fultilling  all  the  reqiiin'mentH. 

\  Very  few  of  the  cribs  were  coiistru<'t<.'d  in  strict  accordance  with  it,  owing  to  lack 

T  of  organization  and  confusion  attending  the  construction,  working  at  night  with- 

I  oat  sufficient  light,  inex]H;rienced  labor,  absence  of  exact-size  tinibera,  and  a  lack  of 

knowledge  of  the  strength  rcijuired,  and  a  desire  to  make  sure  of  same. 

At  some  localities  there  was  a  remnant  of  old  levee  in  front  of  and  parallel  toth« 
line  in  which  was  the  break.  The  plan  at  such  places  was  to  cbise  tho  crevaBse  on 
three  distinct  lines,  utilizing  the  remnant  of  old  levee  as  one  and  connecting  it  auul 
new  levee  witli  lines  of  cri1d>ing  above  and  below  the  break. 

The  general  plan  was  as  showu  on  diagram,  and  consisted  of  a  circular  liae  uf 
crib  work  around  the  break  on  the  river  side. 

The  ideal  plan  Ls  to  construct  tlie  cribs  of  a  width  rang[ing  from  4  to  5  feet  and 
when  couipleted  to  have  three  times  as  much  base  as  there  is  depth  of  water  against 
the  cribbing.  The  principle  of  the  cril»s  is  to  fonn  compartments  in  whidi  to 
deposit  the  sacks  and  is  essential  to  retain  the  sacks  exactly  where  desired.  Tba 
very  lightest  cribbing  that  will  accomplish  this  purpose  should  be  constructed,  foe 
the  strength  of  the  cribbing  tigures  to  but  a  small  extent  after  it  is  filled  with 
sacks,  the  mass  of  sacks  atibrding  tho  necessary  lateral  stren^h  by  virtue  of  iu 
own  weight.  There  is,  on  the  contrary,  great  objection  to  driving  any  more  tiinl>er 
into  the  batture  than  is  absolutely  necessary,  for  the  reason  that  each  piece  driven 
breaks  and  loosens  up  the  soil,  thereby  disturbing  and  causing  it  to  wash,  on  tbe 
maintenance  of  which  so  largely  depends  the  success  of  closing  the  crevasse. 

The  correct  method  of  sacking  the  cribs  seems  never  to  have  been  properly  under* 
stood  heretofore,  but  was  devehtped  at  the  Tessier  Crevasse  and  operated  sacce«*- 
fully  at  the  subsetpient  breaks. 

As  soon  as  an  obstruction  is  offered  to  the  X)aH8age  of  water  through  a  crib,  a« 
when  simie  sacks  are  thrown  into  it,  there  is  immediately  prodnced  a  ramiature  cat- 
aract or  overfall  of  water  from  out  of  it  into  the  next  crib  behind.  This  is  the 
destructive  agency  and  must  be  controlled.  It  is  accomplished  by  st-arting  at  tlie 
levee  on  each  side  and  sacking  the  rear  or  inside  crib  about  1  foot  high  nntilthe 
two  forces  meet.  The  overfall  produced  by  this  line  of  sacking  will  be  harmless  for 
it  will  strike  the  ground  well  in  the  rear  of  the  foot  of  the  timbers  and  any  erosion 
there  will  not  weaken  the  cribbing.  Wheu  the  rear  line  has  been  sacked  all  the 
way  across,  the  forces  are  put  in  the  adjoining  crib  and  it  filled  about  1  foot  higher 
than  the  first.  The  overfall  in  this  crib  will  be  caught  by  the  sacks  in  theouo 
behind  it,  and  falling  on  the  sacks,  which  it  can  not  disturb,  there  will  be  no  erosion, 
and  consequently  no  weakening  of  the  crib  work.  This  process  is  carried  on  con- 
tinuously until  the  front  crib  is  reached. 

If  the'height  of  that  "stop''  is  lower  than  the  surface  of  the  water,  fall  back 
into  the  first  crib  and  sack  it  and  bring  up  each  of  the  other  cribs  a  little  higher  in 
turn  until  the  front  crib  is  brought  up  above  water  and  it  has  been  entirely  shut  off. 

This  method  does  not  close  the  water  off  entirely  at  the  ends  first,  and  as  they  an 
brought  together  forcing  the  flow  thnuigh  a  narrow  channel  and  producing  snch 
scour  as  to  destroy  and  wash  out  the  cribbing.  It  on  the  contrary  reduces  that  force 
to  a  minimum,  besides  building  base  in  proportion  as  the  pressure  increases. 

When  the  sacking  has  been  completed  there  is  more  or  less  leakage  through  it. 
To  cut  this  oil'  entirely  a  line  of  sheet  ])iling,  composed  of  l-incli  by  12-inch  boarda, 
is  driven  perpendicularly  or  at  slight  inclination  with  a  hand  maul  about  12  or  15 
inches  in  the  ground  about  6  or  10  feet  (according  to  height)  m  front  of  the  crib- 
bing. This  is  tied  to  tho  cribbing  with  lateral  bracing.  It  is  filled  with  eart^  and 
tamped  and  called  a  *^  mud  box.'' 

Very  respectfully,  your  obedient  servont, 

W.  J.  Hardke, 

AttiMUiHt  Engineer, 

Lieut.  Joiix  Mir.Ms. 

Vorps  of  Euy'tmrrSf  V.  S,  A, 


LOCATHiX  or  LEVEES,  (JKADES,  AND  SECTION'S. 

The  general  question  of  the  most  juilicious  location  for  the  new  levees  in  this  dis- 
trict, particularly  in  the  case  of  those  below  the  mouth  of  Red  River,  has  been  i 
perplexing  one,  and  the  proper  grades  and  seetions  to  be  adopted  present  problemi 
acarcely  less  simple  than  the  matter  of  location.    Any  attempt  at  a  tneoretical  analj' 
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sis  of  these  questions  involves  such  a  multiplicity  of  conditions,  many  of  which  are 
variable  and  indeterminate,  as  to  lead  to  great  complications  and  to  result  in  no 
definite  conclusions  of  general  or  practical  value. 

To  deduce  theoreticaSy  the  most  judicious  and  economical  location  for  a  levee 
would  involve  consideration  of  the  following  conditions :  The  present  cost  of  the 
new  work^  the  probable  cost  at  the  time  it  might  become  necessary  to  renew  it;  the 
extent  of  immediate  damage  to  private  property:  the  value  of  products  of  land 
sacrificed;  the  probable  life  of  the  new  levee,  whicn  is  determined  by  present  caving 
of  bank  and  probable  rate  in  future;  the  exposure  of  the  levee  to  tne  destructive 
action  of  wave  wash  and  of  crayfish ;  and  in  many  cases  numerous  other  conditions 
]>ecaliar  to  the  locality.  When  to  the  above  are  added  the  objections  and  prejudices 
of  property  holders  and  questions  of  policy  which  not  infrequently  have  to  be  con- 
sideredy  it  will  be  underfrtood  that  theory  or  fixed  rules  are  of  very  little  assistance 
in  determining  the  location  of  a  levee,  but  that  the  problem  is  one  to  be  solved  mainly 
by  tact  and  judgment,  based  on  experience  and  a  full  knowledge  and  careful  study 
of  all  the  conditions  in  each  individual  case. 

The  grades  to  which  the  new  levees  are  to  be  built  is  a  matter  of  great  importance, 
not  only  as  affecting  their  stability  during  high  water,  but  as  determining  tne  length 
of  embankment  that  can  be  built  with  a  given  amount  of  money,  as  will  appear 
when  it  is  remembered  that  the  cost  per  unit  of  length  increases  approximately  as 
the  square  of  the  height.  No  absolute  standard  or  grade  has  yet  been  adopted  in 
this  district,  either  by  this  office  or  by  the  State  engineers,  but  it  has  been  custom- 
ary heretofore  to  build  to  a  grade  of  from.  2^  to  3  feet  above  the  highest  previimsly 
known  water,  though  in  certain  special  cases  a  higher  grade  has  been  adopted  in 
State  work.  Since  the'' highest  previously  known  water'' is  subject  to  change 
with  each  season's  flood  and  appears  to  be  constantly  increasing  as  the  levees  are 
made  more  nearly  perfect,  this  is  at  best  a  variable  and  uncertain  standard. 

Bvthe  time  the  allotments  for  levee  work  under  the  appropriation  of  July  13, 1892, 
finally  becomes  available  it  was  urgently  necessary  to  get  a  large  amount  of  work 
under  way  at  the  earliest  practicable  date,  in  order  to  close  crevasses,  strengthen 
weak  places,  raise  deficient  levees  to  a  height  which  the  flood  of  1893  showed  would 
be  necessary,  and  apply  the  entire  amount  available  so  as  to  get  the  benefit  of  it 
during  the  succeeding  flood  season. 

lu  order  to  comply  with  the  instructions  of  the  Commission  it  was  also  necessary 
to  advertise  and  enter  into  contract  for  a  considerable  portion  of  the  work  under 
the  allotment  for  the  fiscal  year  1894.  The  work  consisted  of  a  largo  number  of  small 
detached  pieces  of  levee,  scattered  over  the  ^eater  portion  of  tlie  entire  <listriet, 
and  it  was  necessary  to  adopt  some  grade  which  would  at  least  approximate  to  the 
requirements,  but  which  had  to  be  determined  in  the  absence  of  detailed  informa- 
tion and  without  sufficient  time  to  attempt  a  careful  analysis  and  study  of  the  sub- 
ject, in  order  to  get  the  work  under  contract  without  delay. 

Tne  considerations  which  determined  the  grades  adopted  may  be  briefly  stated  as 
follows :  In  the  flood  of  1892  the  entire  levee  system  of  the  lower  Tensas  District 
was  successfully  held  without  crevasses  for  the  first  time.  The  same  was  true  of  the 
Yazoo  Basin  levees  on  the  left  bank  above,  while  there  were  several  breaks  in  the 
Upper  and  Middle  Tensas  Basin  districts  on  the  right  bank,  the  water  from  which 
flowed  down  the  Tensas  Basin,  and  could  not  reenter  the  Mississippi  above  the 
mouth  of  the  Red. 

The  relative  flood  heights  in  the  Lower  Tensas  Basin  in  1892  might  therefore  be 
fairly  assumed  as  normal.  The  absolute  height  which  the  water  attained  at  Vicks- 
bnrg  was  0.7  foot  less  than  the  highest  recorded  in  the  great  flood  of  1890,  but  since 
there  were  several  crevasses  in  the  Yazoo  Basin  system  this  year,  the  water  f^om 
which  returned  to  the  Mississippi  in  the  vicinity  of  Vicksburg;  the  actual  height 
reached  may  have  been  greater  than  would  have  been  the  case  if  the  Yazoo  Basin 
levees  had  held  as  they  did  in  1892,  and  it  was  considered  that  the  weak  condition 
of  the  levees  in  the  Upper  and  Lower  Tensas  districts  on  the  right  bank  might 
reasonably  be  dependea  upon  to  restrict  the  height  at  Vicksburg  in  succeeding 
great  floods  for  a  number  of  years. 

At  the  mouth  of  Red  River  the  flood  height  in  1892  was  the  same  as  in  1890,  and 
below  that  point  the  heights  reached  in  1892  exceeded  all  previous  records.  The 
flood  heights  below  the  Red  were,  however,  modified  by  two  large  crevasses,  the 
Belmont  and  Prospect,  but  these  were  in  the  lower  portion  of  that  section  of  the 
river  between  Baton  Rouge  and  New  Orleans,  where  the  total  annual  variation  in 
the  height  of  the  river  is  less,  and  where  the  absolute  increase  in  flood  height  in 
future  may  consequently  be  expected  to  be  less  than  in  the  upper  portions.  Below 
New  Orleans  numerous  small  crevasses  took  place  in  1892,  so  that  the  actual  height 
reached  must  have  been  generally  less  than  the  normal.  While  the  total  variation 
and  the  increase  in  flood  neigh ts  to  be  expected  with  the  completion  of  the  levees  ia 
still  less  below  New  Orleans  than  in  the  lower  portion  of  the  La  Fourche  and  Pont- 
ohartrain  districts,  and  the  net  height  of  the  levees  is  less,  the  greater  exposure  of 
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the  lower  river  to  storms  and  the  frequent  passing  of  large  ocean  steamers  renders 
the  embMukmontH  more  liable  to  injury  by  wave  wash,  and  a  somewhat  greater  rela- 
tive excess  in  height  above  the  flood  fevel  of  the  river  is  desirable,  even  when  they 
are  protected  with  revetments. 

The  State  authorities  hav«  in  general  adopted  a  net  grade  of  3  feet  al>ove  the 
highest  known  water,  but  their  system  of  inspection  and  requirements  as  to  gross 
grades  to  provide  for  shrinkage  are  necessarily  somewhat  less  rigid  than  is  practica- 
ble in  the.  case  of  work  done  by  the  Federal  Govemnit^nt. 

Th»re  are  several  objections  to  adopting  at  this  time  a  very  high  grade.  The 
length  of  levee  that  can  be  built  with  a  given  sum  rapidly  diminishes  with  an  increase 
in  heigiit,  and  there  is  manifestly  no  advantage  in  building  comparatively  short 
detached  pieces  of  levee  of  great  length  so  long  as  so  large  a  proportion  of  the  levee 
system  is  in  such  a  condition  that  it  must  give  way  long  before  the  water  can  reach 
a  height  to  tax  the  new  work  to  anything  like  its  full  resisting  power.  Experience 
shows  that  a  sound  and  properly  constructed  levee  with  good  width  of  crown  can  be 
successfully  held  by  temporary  work  in  case  of  emergency  against  a  flood  2  feet  or 
more  above  its  crown,  though  of  course  such  a  deticiency  of  grade  is  not  to  be  con- 
sidered safe.  On  the  other  hand  it  may  he  said  that  for  levees  on  a  i>ermanent  loca- 
ti<m  it  is  less  expensive  to  build  them  at  once  to  the  maximum  grade  that  will  prob- 
ably be  nccea<«ary  than  to  stop  short  at  that  grade  and  raise  and  enlarge  them  after- 
wards. This  would  be  true  if  the  cost  of  levee  work  was  to  remain  a  constant  quan- 
tity, but  it  is  a  constantly  decreasing  one  and  likely  to  continue  so  for  some  time  to 
come. 

As  a  practical  approximation  to  the  conditions  above  outlined  a  net  grade  of  2^ 
feet  above  the  lloo<l  of  1892  was  adopted  for  the  work  of  last  season  in  all  portions 
of  the  district.  This  grade  makes  the  work  done  by  this  office  at  least  equal  in 
strength  and  efficiency  to  the  larger  ]>art  of  the  State  levees,  and  it  enables  the 
greatest  length  of  levee  to  be  built  with  funds  available  that  is  consistent  with 
safety.  It  is  believed  that  for  a  long  time  to  come  the  new  levees  built  to  this 
;rrade  will  have  an  excc^ss  of  gra<le  and  a  very  large  excess  of  strength  and  endur- 
ance over  the  major  portion  of  the  levee  system,  and  that  when  the  time  comes  for 
providing  some  means  for  definitely  limiting  the  flood  height  of  the  lower  rivet  it 
will  be  found  that  the  policy  of  adopting  moderate  gra(les  at  this  time  was  not 
inconslMtent  with  efficiency  and  economj'. 

As  to  the  form  of  cross  section  for  levees  a  great  variety  has  been  used  in  previ- 
ous years  in  this  district,  but  at  the  beginning  of  last  seaon's  work  the  section  that 
had  been  generally  adopted,  both  by  the  State  engineers  and  by  this  office,  had  a 
crown  width  of  8  feet  and  side  slox>es  of  3  base  to  1  perpendicular.  For  levees  navinff 
a  net  height  of  over  10  feet  the  land  slope  was  often  made  less  steep  than  3  to  1,  and 
in  many  cases  a  banquette,  with  horizontal  top  20  feet  wide  or  more,  was  boilt  on 
the  land  side  as  a  reenforcement,  but  all  slopes  were  made  continuous. 

With  a  view  to  a  reduction  in  cost  and  an  increase  in  efficiency  the  subject  was 
revised  at  the  beginning  of  last  season's  work,  and  the  sections  adopted  for  this  dis- 
trict are  described  as  follows : 

Where  levee  not  exposed  to  serious  wave  wash  and  where  permanent  revetments 
'are  not  required : 

For  average  net  heiffht  of  5  feet  or  Jess. — Normal  section :  Crown  width,  6  feet;  river 
slope,  3  to  1 ;  land  slope,  2  to  1. 

Where  conditions  are  less  favorable  than  average:  Make  laud  slope  less  steep,  limit 

3  to  1 ;  crown  width  and  river  slope  same  as  normal. 

Where  conditions  are  more  favorable  than  average:  Diminish  crown  width,  limit 

4  feet;  river  and  land  slopes  same  as  normal. 

For  average  net  heights  from  5  to  10  feet » — Normal  section :  Crown  width,  8  feet ;  river 
slope,  3  to  1 ;  land  slope,  2^  to  1. 

Where  conditions  are  less  favorable  than  average :  Make  land  slope  less  steep,  limit 
3^  t«  1;  crown  width  and  river  slope  same  as  normal. 

Where  conditions  are  more  favorable  than  average:  Diminish  crown  width  if  net 
height  less  than  8  feet;  river  and  laud  slopes  same  as  normal. 

For  average  net  height  of  10  to  15  feet. — Normal  section :  Crown  width,  8  feet;  river 
slope,  3  to  1 ;  land  slope,  4  to  1  up  to  5  feet  below  crt)wn,  then  2^,  to  1  up  to  crown. 

where  conditions  are  other  than  a  fair  average  special  instructions  will  be  given. 

For  average  heights  from  15  to  20  feet. — Normal  section :  Crown  width,  8  feet;  river 
slope,  3  to  1 ;  land  slope,  6  to  1  up  to  14  feet  below  crown,  then  4  to  1  to  7  feet  below 
crown,  then  2^  to  1  up  to  crown. 

Where  conditions  are  other  than  a  fair  average  special  instructions  will  be  given. 

For  average  net  heights  exceeding  20  feet. — InstructiouH  will  be  given. 

Where  levee  is  exposed  to  serious  wave  wash  and  material  is  such  as  to  require 
permanent  revetments : 

For  average  net  heights  from  5  to  i(? /ee^.—Normal  section:  Crown  width,  8  feet; 
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;.-■  i > I--.-.  -<-^ iiL.iiL  ilnLrirl  ronaiHta  of  clay  iir  "bnck- 

il  liiiii  Hiiiiil,  varviun  111  [iii'poflii'iiii.  riiv  miiiil  or  rmFtliniiiiHUtiniicjrit  very 
jiortioD  of  mna  ir  not  ortiin  met  witii  in  tliia  diatrlct^  hut  oliiy  witli  a,  virry 
rthin  of  eanil  ocanre  not  lufrDqucmtly.     Woll-<li>linod  Uyeraof  naiiiliuid  vU> 

•'  ■    '■.■■■'  \iinnf  the  wntordnriii;!  !  '   '  .■■.■.    ,-.1 

','  iiillaoDi'.eA  of  tlii'   ^ 
'     <  itiluiiM  imprrne  iiixni  ii   .  <<> 

M  >ii;n  oniisidernd  mrr>  1 . 
".    -Ii--    .1  III']-  and  pruvuutoil  Iriun   ■■  :i< 

^f  thoM  Ibrrca  is  nf  do  vniiie  Ju  iliwuMiiiB;  tha  sii  biL-ct  of  ticcl  ion.     Ah  n 
potieNlexpArip.ncethe  eaiisi's  of  rilevoejiiclilirij;  or  ('niliiifiiiro  ita  fi.llowit: 

"^  tlongfaB  or  (liilrs  dowo.nniisuO  b j  poui-trutinn  ol'  ■uiit«r  mid  n  Kort- 

•  in  WDight  of  tJie  mntPtiut  su  tUut  the-  pnrticlvn  bucomo  dlBiuwn- 

»  matfln«]  flowH  or  "bIoii^Iib"  under  the  itotiou  otntnvtty. 

mak»  IfarooKh  nr  nnd«T  tlie  ombaiiknieiit  may  bpoonia  ooIitT£:«d  by  tli» 
^11  fiawinK  t  urolith  ia  liigh  wntei,  so  tliat  tinitUy  tfae  levee  brcftUs.   An^ 
IB  tu  defbctlve  fouudfttionB  or  to  myflnh  or  ot>i«r  burrowing  aniiRikl. 
Bknient  inuy  bo  wHHliHd  by  the  oatiou  of  Ilie  wnvtui  in  liigb  vt,tttr  and 
it  the  top,  thus  atiLrting  a  flow  which  eutargea  the  opeiiiug  and  developi  a 

Uidy'inatftriBl  is  liable  to  he  waBbed  uud  rut  by  the  actiOD  of  miii.    Thin  jriauiao 
IB  h*B  rnnnlted  iu  aneh  injurieB  as  to  eall  for  speciiil  dovic««  to  prevent  it. 
f  the  ubove,  it1oQ|;)itii^  and  neuknesi  due  to  the  leaks  lire  (be  iiiuat  seriouB  and 
gttl\  to  remedy  in  high  wut«r. 

I,  cmsiderinK  the  alopes  to  be  udonted,  Ioiie  oxpcrioiico  has  nhown  that  u  3  biute 
cfisndicalur  is  pi.'kctirnbly  ittuiilo  for  the  river  »i[li.>  of  the  levoe,     AllhtiiiKh 
~      ^Wore  liable  to  become  aolt  than  the  land  «1ope,  it  has  the  supiiurt  of 
■  Ustat  Id  aiiBtKiiiinc  it  and  the  river  sirlo  of  u  levee  built  on  thu  alopn 
V^ougtu  even  on  blgb  embank mpntH.    Da  nntne  fteuunuls  a  broken  or 
^oula  be  advautaffvoue  for  the  river  aide,  but  tluwe  ailvantiiges  are  oflT- 
WteT  liability  to  wave  «a«b  diiriog  bigh  Btngen,  if  tlie  up|>vT  part  of 
.  _n  ntlKle  BbMper  thun  tbe  lower. 

m  elope  of  3  («  1  has  therefore  been  adopted  for  tbe  river  side  of  all  lovrca 
H-ett«<l. 

ir  the  Uud  *ide,  in  the  rsne  of  levecn  of  smatl  heiglit,  a  Bomuwliat  st«^ior  ttlapo 

Elieou  found  to  bo  iierminsible,  and  this  slope  JB  made,  nnderfavorabie  oonditiouB, 

laqi  as  J  to  I,  nith  a  vievr  to  aa  ^eat  eoonomy  a«  ia  rousiatent  willi  atreneth. 

Ji  greater  heighta,  however,  there  is  an  increased  tendency  to  slonch  on  the  Uind 

■  4a«  tu  the  lunger  periods  dnriiig  which  the  water  is  liable  to  be  againBt  the 

^T  nut  of  the  levf e,  the  greater  preaaare  aud  increseed  tendeooy  to  become  aoft 

«  Mie  of  the  rear  slope,  and  the  increased  weight  of  earth  above.    A  broken 

hereforo  bean  adopted  for  the  land  side  of  high  levees,  which  is  compura- 

j  StMni  towards  the  top  and  very  dat  at  the  biiso.     It  approximates  to  the  form 

^1  Uia  land  aide  of  a  sluughlng  levee  assmues.     AH  these  slopes  are  of  an  inclina- 

i'whiph  restate  the  eroding  action  of  rain  wash  with  fairly  good  materikl  Hud  per- 

'Ite  growth  of  grass. 

nm&g  that  the  distance  to  which  water  penetrates  into  the  embankment  in 

rtioaal  to  fJie  pressure  and  depth  below  the  surface,  a  levee  section  luighi  hi* 

A  by  starting  witb  a  sufficient  width  of  base  to  resist  the  pteBSiire  at  that 

id  to  psnuit  side  slopes  not  steeper  tbaii  experience  has  shown  to  be  ueiies- 

,.  .  jd  to  give  the  sections  triangnlor  shape  wirh  a  height  eiinal  to  the  Hood 

dlt  of  the  river.     This  won  Id  give  a  thickness  of  earth  everywhere  propijrtionii 

le  dxptb  and  pressure,  but  would  manifestly  be  impracticable  williout  a  ciirtiuit 

•  in  height  above  the  highest  water  to  be  erpect^d,  to  insure  a  proper  Uegroo 

(rty. 

Bt  Wtn  anch  erceaa  in  height  would  not  bo  loDg  maintained  in  case  of  a  iaven 

Via  triangular  section  and  asbnrp  orest. 

a  nraat  most,  therefore,  be  givena  consider.tble  width  and  made  horizontal  or 

'y«i,  iu  order  that  theoriginalgradeof  the  levee  may  be  not  maloriaUy  reduced 

le  Mtlffn  of  the  elements,  to  enable  tbc  levee  to  resist  the  wave  action,  and  to 

TWOi  to  work  mid  place  aod  handle  material  in  chso  of  needed  tepaira  during 

b  Tkter.    If,  however,  with  a  flat  crown  of  considerable  width  the  rear  slope  is 

V  eontiniious  to  the  base,  the  ratio  of  thiokuess  to  water  pressure  iu  no  longer 

•^-\$  tluoiighout  the  height,  and  the  embankment  has  an  excess  of  Htrengtb  and 
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ttiloknMS  toirkrdi  Ita  top,  while  such  excess  sbonld  be  towuda  the  bottom  If  it 
eziBlB  at  all. 

Foi  low  leveea  whioh  have  « large  OTreM  of  strengtli  stall  poiuta  of  their  height, 
thU  IB  hardl;  a  material  conei deration,  and  dlfflcultics  in  ooQHtruction  render  it 
nnBdvisabte  to  attempt  an  approiimation  to  tbe  theoretical  section.  Leveea  of  10  , 
feet  in  height,  or  leM.  ftre  therefore  given  a  regular  slope  on  tbe  land  aide,  usually 
•omewhat  etoeper  than  the  river  slope,  and  a  width  of  crown  varying  with  the 
height,  bat  not  exceeding  8  feet 

Levees  of  mora  than  10  feet  in  heiglit  have  the  broken  slope  above  deacribeil, 
which  ia  designed  to  give  a  eection  of  more  nearly  uniform  strength  and  power  to 
rsHift  sloughing,  with  (rreattir  econumy  of  material  than  that  heretofore  used. 

The  wiiltb  of  crown  for  all  huighta  is  limited  to  8  feet.  This  is  salhcioat  to  afTont 
neresaary  facilities  for  protectiou  work  and  to  resist  ordinary  wave  wtMh.  For  very 
low  levees,  where  earth  and  other  mat«riiil  cau  be  placed  oo  the  crown  fVom  the 
ground  surface,  a  leas  width  ia  allowable.  For  high  levees  the  strength  of  the 
embankment  is  neither  nniformly  nor  economicully  increaaed  by  an  increase  of  ciowii 
width  alone. 

In  that  part  of  the  district  below  New  Orleans  the  conntry  is  geneially  cleared 


and  open,  and  the  river  ia  eipoaed  to  winds  and  storms.     Larf^  ooean  steamship* 

also  frequently  pasa,  a ud  the  levees  are  much  expoaed  to  the  destructive  ao""  " 

They  are  usually  low  enibankmenta,  rarely  as  much  m  10  feet  high. 


tlon  hns  been  oilopted  for  these  levcea  having  an  8-foot  crown,  a  land  alope  of  2}  to 
1,  and  a  broken  slope  on  the  river  aide.  This  alope  is  made  qnito  fiat,  4  to  1,  np  to 
the  foot  of  the  revetment.  Where  the  alope  is  entirely  protected  from  wavea  it  is 
made  2  to  1,  or  ui  steep  aa  may  be  expected  to  stand  nnder  the  ordinary  action  of  tbe 
elementa. 

LBVRE  RKVRTMENT. 

The  revetments  so  far  oonatriicted  by  this  offlco  have  been  built  of  a  f^r  quality 
of  cypress  luml>er.  Posta  and  connecting  raila  are  first  pluced  to  form  a  support 
and  backing  for  the  revetment.  The  planka  are  then  driven  close,  edge  to  edge, 
along  the  front  of  the  levee  at  the  top  ot  the  lower  slope.  The  planka  are  given  an 
inclination  towards  the  tevoe  and  are  driven  down  to  the  natural  ground.  TEie  tops 
are  sawed  even  with  the  lop  of  tho  levee,  side  pieces  spiked  on  to  secure  the  tops 
and  braces  fastened  from  the  top  of  the  completed  revetment  to  stakes  driven  in 
the  crown  of  the  levee. 

This  form  of  revetment  seems  to  be  efTective,  but  the  exposed  iK>rtion  of  the  front 
alope  having  been  reached  by  the  riniiig  water  bof<ire  the  grass  could  cover  it,  haa 
been  in  most  cases  partly  washed  away.  It  mny  be  found  necessary  to  make  this 
slope  much  flatter  than  4  to  1  or  to  omit  it  altogether. 

TILE  DRAINS  >-On  LRVEItS. 

The  dotrim6nt«l  affect  of  seepage  water  or  water  which  Boepe  or  filters  through 
the  body  of  the  levee  in  high  water  oflcn  becomes  Htrious.  The  land  slupe  and  the 
gronn<l  in  tho  rear  is  kept  soft  and  wet,  incrciising  tlio  danger  of  sloughing;  roada 
are  rendered  inipnssiLble,  and  in  aeverat  cases  large  areas  uf  cultivated  land  have 
been  covered  with  seepage  water,  resulting  in  great  loss.  Uince  a  levee  falls  abort 
of  serving  its  purpose,  in  ao  far  aa  it  faila  to  keep  the  W]iter'of  tbe  river  otTthe  tanda 
ad,jaceut,  a  reuiedy  far  the  ditBculty  beconies  a  proper  subject  for  inveatigatioa  in 
couiiection  with  levee  building.  The  trouble  from  this  causa  is  most  serious  in  the 
lower  part  of  the  district  where  the  land  is  generally  cultivated  and  tho  roads  are 
numerous.  Plantation  ditch<«  and  facilitiea  for  drainage  are  aleo  more  flreqnent 
than  above. 

Heretuforeopenditchcahavefrequently  been  out  along  the  base  of  the  levee,  bntthej 
rapidly  fill  up  and  have  to  he  frequently  cleaned  out.  I'bey  are  also  ineflective  on 
account  ofwaut  of  accuraoy  in  grades,  and  with  a  slight  fall  that  is  usually  availablo 
they  have  proved  very  unsatisfactory,  ttia  therefore  dt^cided  to  trytile  drains,  and  at 
a  number  of  levees  built  during  tho  past  year  a  line  of  6-inch  tlte  drains  were  laid 
just  at  or  near  the  base  of  tho  land  atopo  and  from  1  to  8  feet  below  the  snrfaoa. 
Tbe  greateat  care  was  required  in  excavating  and  grading  the  bottom  of  the  dlteh 
and  plaoitig  and  covering  the  tiles  in  order  to  secure  go<id  work  und  accuracy  in 

SadFS.     'I'he  tiles  were  nsuslly  carried  across  the  roud  In  the  rear  of  levee  and  ont- 
ts  placed  connecting  with  the  existing  drains  of  tho  ad,iacent  plautations  or  with 
availat)le  sloughs.    Thus  far  tho  results  have  been  highly  sat  is  factory,  and  where 


e  been  placed  the  land  slope  and  ground  at  the  levee  and  the  rood 
kept  dry  and  liard,  while  in  many  oases  the  nr  — '  —  '  -^'.  — ■..  --^  j__,__ 
have  shown  ue  nsnal  effeots  of  seepage  water. 


have  l>eeu  kept  dry  and  liard,  while  in  many  oaaea  the  new  levee  built  without  dralot 
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Other  new  featnres  which  have  been  introdaoed  into  levee  constrnction  daring  the 
past  year  are  as  follows : 

Greater  care  has  been  exercised  in  requiring  the  excavations  in  the  borrow  pits  to 
be  so  made  and  connected  by  cuts  that  they  may  be  effectually  drained  towards  the 
river  in  low  water,  with  a  view  to  diminishing  the  crayfish  evil.  In  several  cases 
the  wings  of  new  levees  or  portions  connecting  the  main  line  with  existing  embank- 
ment have  been  built  with  a  reduced  f^rade  and  section. 

In  the  history  of  levee  building  ontho  lower  river  it  is  found,  that  a  new  work,  in 
the  majority  of  cases,  consists  of  a  main  line  or  '*  curtain ''  running  parallel  to  the 
river  and  two  "wings''  connecting  the  main  line  with  the  existing  levee  above  and 
below. 

The  curtain  has,  of  course,  the  longest  life,  for  in  the  course  of  time  with  continneil 
recession  of  bank  line,,  the  wings  are  abandoned  long  before  the  main  line  ceases  to 
be  nsefnl. 

It  is  therefore  allowable  to  economize  on  the  wings  and  give  to  them  a  less  factor 
of  safety  than  to  the  curtain. 

Locations  in  the  lower  portion  of  the  river  have  not  always  been  made  with  a  view 
to  leaving'the  old  levee  undisturbed  to  act  as  a  breakwater  for  the  new  work  as  was 
previously  the  custom,  but  in  many  instances  the  old  leveo  has  been  entirely  lemoved 
and  nsed  to  build  the  new  levee,  and  the  sacritiee  of  private  proi>erty  has  been  thus 
reduced. 

In  raising  and  enlarging  existing  levees  ithiis  heretofore  been  the  practice  to  break 
np  the  sur&ce  of  the  old  levee  and  then  to  bring  it  to  the  required  height  and  sec- 
tion by  adding  earth  without  further  disturbance  of  the  old  embankment.  This 
practice  has  been  modified  by  requiring  the  old  levee  to  be  cut  down  and  spread  out 
to  the  fair  width  of  base  for  the  new  work  bringing  the  work  to  a  level  surface,  and 
then  completing  it  by  adding  fresh  earth  to  the  top.  The  object  is  to  discover  and 
remedy  defects  in  the  old  embankment  and  to  avoid  unequal  settling  and  cracking 
of  the  embankment. 

The  cutting  of  muck  or  base  ditches  within  the  base  of  the  levee  has  been  largely 
discontinned. 

EXPERIMENTAL  MACHINE  FOR  LEVEE  BUILDING. 

The  Commission  having  authorized  experiments  with  a  view  to  developing  mechan- 
ical appliances  for  levee  work,  as  outlined  in  <a  re])ort  from  this  office  of  August  29, 
1892,  »  ni^h  speed  engine  transferred  by  Cant.  Roessler.  in  charge  of  the  first  and  sec- 
ond districts,  nas  been  set  up  on  the  dredge  uoat  Pah-  (7/6,  connected  with  main  boiler 
and  placed  in  running  order.  The  dredge  will  be  used  as  a  floating  power  station 
from  which  to  operate  the  earth-handling  apparatus.  A  portion  of  the  material  to 
construct  the  latter  has  been  procured,  but  progress  has  been  delayed  by  the  great 
pressure  of  other  work  and  by  present  flood.  The  experiments  will  be  resumed  as 
soon  as  the  water  subsides. 

In  conclusion,  I  think  it  can  be  said  that  there  has  been  a  material  advance  in  the 
methods  of  levee  conHtructiou  during  the  past  year,  and  that  the  results  have  been 
generally  satisfactory. 

Money  statement. 

LEVEES,  TENSAS  BASIN. 

m 

Jnnel,  1892,  balance  unexpended $11,672.02 

May  31, 1893,  amount  expended  during  fiscal  year 11, 672. 02 

PROTECTION  OF   LEVKKS,  TKN8A8  BASIK. 

June  1,  1892,  balance  unexpended 8, 103. 17 

May  31,  li®3,  amount  cxi)ended  during  fiscal  year 8, 103. 17 

LEVEK8,  RIGHT  BANK,  BELOW   RED  RIVKR. 

Jnnel,  1892,  balance  unexpended 2,061.94 

May  31, 1893;  amount  expended  during  fiscal  year ,....<p 2,061,94 
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PKOTKCTION  OF  LEVEES,  RIGHT  BANK,  BELOW  RED  RI\'£R. 

June  I,  1892,  balance  unexpended $8, 887. 38 

May  31, 181)3,  amount  expended  duriu|r  fiscal  year 8, 887. 38 

LEVEES,  LEFT  BANK,  BELOW   RED  RIVER. 

June  1, 1892,  balance  unexpended 952. 03 

May  31,  1893,  amount  expended  during  fiscal  year 952. 03 

PROTECTION  OF  LEVEES,  LEFT  BANK,  BELOW  RED  RIVER. 

June  1, 1892,  balance  unexpended 4, 447. 46 

May  31,  1893,  amount  expended  during  fiscal  year 4, 447. 46 

LOWER  TENSAS  LEVEE  DISTRICT. 

Amount  allotte<l  from  act  approved  July  13, 1892 $150, 000. 00 

May  31, 1893,  amount  expended  during  fiscal  year: 

Construction  an<l  repairs  of  levees $130, 909. 24 

Protection  of  levees 2, 415. 33 

133,324.57 

May  31, 1893,  balance  unexpended 16, 675. 43 

May  31, 1893,  amount  covered  by  uncompleted  contracts 15, 319. 99 

July  1,1893,  balance  available 1,355.44 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1895 137,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  actn  of  1806  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

ATCIIAFALAYA   LEVEE  DISTRICT. 

Amonnt  allotted  from  act  approved  July  13, 1892 $155, 000. 00 

May  31, 1H93,  amount  expended  during  fiscal  year: 

For  construction  and  repairs  of  levees . . ! $126, 809. 59 

For  protection  of  levees 707. 12 

For  levee  machine 366. 96 

127,883.67 

June  1, 1893,  balance  available 27,116.33 

(Amount  that  can  be  profit-ably  expended  in  fiscal  year  ending  June  30, 
1895 152,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

LAFOURCHE  LEVEE  DISTRICT. 

Amount  allotted  from  act  approved  July  13, 1892 $00, 000. 00 

May  31, 1893,  amount  expended  during  fiscal  year : 

For  construction  and  repairs  of  levees . .  .* $74, 681 .  62 

For  protection  of  levees 425.02 

75,106.64 

May  31, 1893,  balance  unexpended ' 14,893.36 

May  31, 1893,  amount  covered  by  i ncomplete  contracts 10, 725. 59 

May  31, 1893,  balance  available 4,167.77 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1895 90,000,00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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POKTCIIARTKAIN  LEVKK  IMSTIUCT. 

Amount  allotted  from  act  approvftd  .Inly  18,  1802 $150,  OiX).  00 

Muy  31, 1893,  aiuoimt  ex|K$naed  during  HhciI  year: 

'  For  construction  and  repairs  of  levees ^VM.  220. 73 

For  protection  of  levoes !M4. 70 

132,171.43 

May  31, 1893,  balance  unexpended 17, 828. 57 

May  31,  18&3,  amonnt  covered  by  unconipli'tcd  roiilijuts 12,  ilDl.  19 

May  31, 1893,  balance  available 1.837.08 

(Amount  tliat  can  be  profitably  oxpondfMl  in  lisi!:il  v<-ar   t-iifliiijir  ,Juih> 
30,1895 '. 150,000.00 
Submitted  in  compliance  with  rctpiirenu'iits  of  sections  2  of  river  und 
harbor  acts  of  1866  and  1867  and  of  Kundry  livi)  act  <>1'  March  3, 1803. 

LAKE   BORGXE  LKVKE  IMSTliKT. 

Amount  allotted  fh>m  act  approved  .July  13,1802 $.50,000.  (X) 

May  31,  1893,  amount  expended  durin.!;  fiscal  year: 

For  construction  and  repairs  of  hi vecs 19, 70^1. 81 

May  31, 1893,  balance  unexpended 2JCi.  11) 

June  1, 1893,  balance  available 205. 10 

{Amount  that  can  be  profitably  oxpcuded  in  fiscal  vtar  ciKling  .fnne 
30,  1895 50,000.00 
Submitted  in  compliance  with  requirements  of  M.-ctii>ns  2  ot  liver  and 
harbor  acts  of  1866  und  1867  and  of  sundry  civil  act  oi'  March  3, 1803. 

BAKATAIilA   I.KVKK   UISTIMCT. 

Amount  allotted  from  act  approved  .Inly  13,  1802 $60, 000. 00 

May  31,  18^,  amount  expended  dnviny:  tiscal  year: 

For  construction  and  rejjair  of  levees $5i.).  704 .  05 

For  protection  of  levees 77 1 .  2L 

57,506.16 

May  3, 1893,  balance  unexpended 2. 433. 81 

Jnnel,  1893,  balance  available 2, 133.84 

f  Amonnt  that  can  be  profitably  expended  iu  fiscal   year  ending  June 
30,1895 60,000.00 
Submitted  in  compliance  with  requirements  of  nections  2  of  river  and 
Jiarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1803. 
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A. — Ab»lrael  of  propoiali  received  in  retpome  to  adnrtisemetil  dated  September  g9,  ISS^, 
opearitlhie  itag  hg  Capt.  Joint  .lfi»i«,  fjrpi  of  Kngineer*,  for  Ihe  eonitntcliouo/  Ureei 
inj'aurlli  dutrict,  impnmiag  MitiiiHppi  Sivtr,  vU: 
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B. — AbitracI  of  propotaU  rteeit^  in  ntponte  to  adverttimunl  datti  S^teniber  S9, 
isbi,  opened  tkit  dag  by  Capt.  John  MitlU,  Corpi  of  Snginetri,  for  corutruelion  of 
tieeti  in  foarlh  dlt<riel,  Slii»i$iippi  River. 
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B. — AMraet  nfgropMah  reetireH  in  rttponn  to  adurtiiemtnt,  etc. — Continued. 
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C. — Jltlraet  of  propo$ali  meired  in  rtipoitit  (o  adverHiement  dated  Seplmb^  tO,  189S, 
opened  Ihit  day  bg  Capf.  John  Jfillif,  Corpt  of  Enginetri, /or  Ike  eonilrucUo*  o/Iaveei 
in  fourth  diatrici,  improving  Jiifittippi  Biver. 
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Umiteu  States  Ekoinkbb  Ofticb, 
'  A'«ir  Orltant,  La.,  October  15,  1S9». 

D. — Abttract  of  propotal*  raccfi'stJ  in  rMponte  (o  adttrH»emeHt  doled  iMobtr  1,  189t, 
tnd  ojitHed  tkii  day  bg  Capt.  John  ^illu,  Corpi  0/  EHginten,  for  eontltMcting  levMt 
in  fottrOt  diilrict,  Mitiiiiippi  Rii^r. 
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E. — Abttriut  of  propomiU  rccaircd  in  rttptntte  to  advrrliiiemtKt  dalnl  ftetuber  !,  189S, 
'  andopentd  thittla!/ ba  Capl.  Jokn  MilHt,  Carpi  ^  KngiHetrt,  for  coKtlruellim  «f  imaei 
in  fourth  diitriel,  Siiiiiaiiitpi  Jtirer. 
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foiwtk  ditlrici,  impnirifig  J/iasi»(/ijji  Hirtr. 


3868    KEroBT  op  tiik  ciiij::'  of  esoinkers,  u.  s.  abht. 


H. — Jh»trae$  of  propotali  rettived  i*  retpont*  to  aiverHttmatt  dated  Oetthtr  6, 1S93, 
optMtd  Mi(  iJaji  bji  Cnpt.  ■Joh*  Mitlit,  Corp*  of  Bxginetrt,  far  Ua  MMlrweNoa  of  Itrm 
infoutth  tliiIrM,  inproring  JliitUtippi  kirer. 
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In  fourth  dittrict,  improping  Mitritrippi  Biiitr, 
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J. — Abglrant  of  prvpotalt  reeelTei  in  rttpmue  t«  adrtrtiitnteiit  clal»d  Oetohtr  U,  IS8S, 
opcHfif  (Alt  (tey  bfi  Cajit.  John  .VUli$,  Corp*  of  Enginteri,  for  tXe  coKitmcMoii  ofUvett 
i»  foarlh  dUMct,  improving  MinUtipft  River, 
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k. — Abitraal  of  propo»tiU  rfoeired  in  rnpoiue  to  adttrtiiemeiit  dated  Oelobtr  14,  IS9i, 
vpfNAl  thit  aay  hg  Capt.  John  ^iltU,  Corpi  of  Engineer;  /or  Ikt  coiutmction  i^f  levef 
in  fourth  dittrict,  improving  Miui$$ippi  Bivtr. 
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L. — Abilracl  of  propotnh  rereivtd  in  retpoHW  lo  adverliirmfiit  daltd  October  IS,  1802, 
opmed  Ihii  Ong  bg  Capl.  JoIih  .Vitlin,  Corp*  of  Enginetrt,  far  the  ooKttraetio»  of  locea 
in  fourth  fliitrici,  impruriug  Mini*tippi  Jtirtr. 
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«'■  1      Mi    tIB.30Z.DD 

3,  Jkniral.MU'ii.N'pwOTWaiin.l.a.J  la        131 
1 1  a.  \V.  Tingau.  Uiid  Hirer  l.aud-  i 

iT.*e 

121          W 

17.802.  W 

»     Uaimineiiiiibiwii.'XaMhni.  iilH 

!  S'ilVias.i'S'ii?-,:. 

1*1  {id 

|J:?sIl:lil 

;:■" 

iq  1    w 

1B,S«5.M 
10.  ITS.  00 

10 

Iv£^„„„a.l^,h,.«..fi.H«^. 

asj    15,578.00 

w     ia.80(.o<i 

i 

C.  F.  D<  Garlt  &  Co.,  Muuphia, 

.,  i..  i  » 

„,.,^, 

Albfrt  Heury  alUwple,  Tldalin, 

MrTjineblin     Bnw.,    Uemphia, 

m]    lfl,l)38,l)0 

IT.  878. « 

J.  L.  KiiigjlMirj-,  K«i  RiTM  Land- 

17    laij 

11^    .15 

34 

35 

Kllpatri^k  *  riiiiir.  Co'liins;  hi'.'. 

181    ilE 

Sj;    16,280.1-0 

■20  !    U,S;i:i,20 
?&■    ISIOM.M 

lll,7«.(» 

IKIS 

Sum  ud  addre»  of  biddor. 

Pd«l.l,i.rlniin 
■WTiitollall. 

BnaUiia  levee  dlilrldt. 

Happy  Pij';"'^*^';,  "^  "»■ 

,. 

1 

it 

Ji 
1 

ToUlcoal 

of  loVWL 

ft 
1^ 

i 

1- 

S 

It 

1! 

Total  coat 
oflerofc 

, 

■l!^'- 

»7;u.w 

CU.    «..    cu 

Junea  N.  Ogden.  Baton  Bouge,  1^ 

-M       -23  I    ■» 

nuAOt 

'S?" 

PonMhar- 

tiBiQ  IrTM 

rtiahicl. 

Banuilk 

l0TM.dil- 

WJl.ItU.OB 

20,000.00 

:«e,728.is 

i»5.B85.H 

Am 

nntrworvsd  forollior  Modod  n-j 

ain  (o  ItvfM  nut 

mImtIbo 

'^^iS, 

lG,«t.H 

arked  tboB  <■),  bdni;  the  lovoat  ai 
I  Abctntct  Q. 
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M. — Abtlrwi  of  propomli  rirrirfii  in  rmpoiisr.  tn  aitrci-liiu'mvHi  ilaliil  OcMcr  yfi.  /a'.''?, 
epe»e4  Ihii  rfajr  bg  Capt.  Juka  Milli',  tJorpn  of  Kni/iimrnjJ'of  the  cimn/i'iirliu/i  vj'  Urerii 
in/owrth  dhlrict,  impruriNy  Mimianiiipi  J.'iecr. 


IJiirati.rittl..v.-eai>.irI.t. 

r«M.RL  l.H.ui.i.iy»    twist.  l,M.ii.i,ii.idlB.IWI.-rh.„»,.or(i™»»e. 

Ka 

Vnno  lind  RiidruBB 

ifirHinfJr" 

2 

Jamf  N'.  Opt.n,  lUloii 

's!YM,-Mf.iM-.^3«'-a'i'''3uK-A'n-ia,^^^              »i,-j:u.i.. 

l!Brut:irial'V..'ilNu 


Name  nud  nddms  of  bidder. 


H';. 


1  .  Jamny.Ogden.D«taiiRaiign,Trfi.>  -X  ,  -jn  m'  fs.nzt.iu  ,     is       ii<       :iu 

»  I  John nruT.  New (irk.nDii.T.n....'  22  '  K  '  lO  I      fl,WS,T2 

a     TImhdu  C  iK'snii.  JeHitltB  IIhhI,  1  '          i  I 

1      L«. ,  2l|  aii  S9|  fi,i«.V«        i!i       stl       TO 


Aiaomtt  ■T»ilidilo  (»bjtMrt  11 . . 


.|>r4ii!H  r<>r  K»rl   .'4t.  I^iii.  .Mi.Mli-,  i 


RMf  AWCB.— Pnniiwiila  ninrknl  (hiw 

^ccBptmcc,  iJwfiiB  tn IniiiDu-ii'iicy  or  riiiHlK.    Aiii-mtil  uf  KoTk  "ii  li':."!  iiTiiiiiri.iiil  Ifvn*  lo  be  liinidi'il 
go  ^  to  aoBliIe  mure  tiii)Hiri»ut  ysork,  liicludiuK  ruvvMiii:iil,  U>  bn  cuiniiliivtU 
KNO  93 2J3 


3874      BEPOET  OF  THE  CHIEF  OF   EK0INEER8,  U.  8.  ABHT. 


H. — Aiitrant  of  prcpotalt  receiTed  iit  re»poit»e  to  advertiaemcHt  dated  Oetohtr  SS,  1893, 
opeiifd  thia  dng  bg  Capt.  John  XiUU,  Corpi  «f  EKgintert,  for  iht  eoMtrueUo*  o/leveef  In 
fourth  dialncl,  Mi/»imppi  River. 


"  ""Vbiddur,™* 

I^keBorgn*  \f\-ee  dlitriet. 

Storj-.  np^^enUrge- 

UrKomeuI. 

BcpoK. 

Ko. 

ili:5t 

fff 

TotiU 
ciwtoF 

It 

f 

11 

ToUiliNigt 
orltvee. 

II 

1, 

ii 

Total 

• 

c.».j™™.  It™ 

(h-l™ii..Lii,-.. 

JomiClwirv.Jfpw 

Orlwns.La.... 

rii. '  at.  cti 

1    r 
1 1'" 

Ki£!.eD 

Ctt. 
S2.4D 

at.  at 
J2.U    w 

[.. 

»ia,!M.M 

3i« 
•33 

ru. 

40 

LukeBorgnii 

eve«  aiilrlct. 

1w 
b 

IK 

fU,°83.4T 

I.    PrulKJuU  for  Storf.  upper 


A  rurnJectiOD.beiDElo 


0. — AliilrKet  of  propataU  received  in  re»poiue.  to  a4verti«enenl  dated  (Mober  7,  189S, 
opened  lliii dag  by  Capt.  John  ilitlh.  Carpf  of  Eagiaeert.for  the eoniliaclion  of  letKet 
in  foiirllt  d'lslriel,  imprueiHg  Miaiitiippi  Hirir. 


Kim^  „„A  H.ldreu  or  bldOer. 

Lake   B 

rgne  le»ee  fll-ttic-t. 

left  bmk- 

Ho. 

Rmlumfc 

3(>.«10c'll- 

w 

IIMO 

.lltrlij^.. 
a,  40 

7.'Sr 

^«.r 

2 

-si  .„« 

4U  j         8.413.43 
3G|       T.  090.  do 

John  nenry,  Newurli-«n» 

asx: 

Am 
Am 

•10.8MLBt 

10.  SOS.  K 

orj  Lover  levees,  whieb  Is  regarded  u  of  m 
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P. — Jh$traet  of  proponaU  reififfd  In  rfponit  In  adrfrliiemeiil  ^atrd  Xnrtmbrr  8,  ISSt, 
opn«d  tii$  dag  bg  Va/it.  John  Millit,  Corpt  of  Kvginea-t.fur  the  contlr uti ion  ofleveet 
infoKrti  dinlriit,  imprurluji  .Vliiiiin''ppi  iftnr. 


KniM  ud  tddreu  or  hmri. 

I^Jlkf  Ik-rgnr 

tevwdlMMct. 

Slor>-.  upper,  «Urg™«t. 

Slorj,  Inwi-r.  I1I.W,  and  m- 

K» 

If 

si  w 

1 

Is 

('raff. 
'<0 

ufluTW. 

Cdumboi  S.  Jfluc*.  Nrw  1  trWiHi.  I.a 
Tliomu  U'Ualli';.  Hatnu  Ki-uki-.  I*.. 

i.«ia.a> 

I.WW.W 

1.37S.SI 

CenU. 

4(1*1  MM.  11 

■tu  ii.iBii.ai 
i;j  ii.ari)-iiu 
■i»  iilmu 

40    11,412.30 

BiJI«aK8.— FnipiMula  niarkol  lliiin  r>  ■■■inu  llui  lonnit,  nnd  (lir  MiIiIitk  renpuu.Dik'.  nrc  mini- 
■iMileilfUraii'i-iitHiiri.-.  It  la  ]ir»|>iiMil  lii  liinTt  llii-  BnuiDiil  uf  wirk  ini  Sliirv  Lnwir  l.rvvp  to  brlDK 
'        «<rarkiii  tWUkiHoruM-iiMrlvt  undirtlwliuiluiirilufiiiiiliiiniilablb    Xlw 


lowut  Udder,  Hi.  BoUrrl  MoXui 


■.  Iiii!i  given  ilia  wiiltm  iiiiueut  to  tbi*. 


(i,—Ah»trtKi  of  propoiaU  rnviiril  in  Tefhimt  lo  ndrerli'imrnl  rfdfcrf  S'orfmber  JI,  ISO!, 
apmrd  tki»  day  by  f'lipl.  John  Millif.  I'dip'  nf  Lmjiueer',  for  llir  conttrKctioii  iifltccca 
iit/»Hrth  Uillri'-I,  hapK/riuy  Mii-niaiiiqti  Hirer. 


Kauic  I 

ndiaareu  of  bidder. 

!                rundiurlrnin  l''vn>  diet 

.■t. 

So. 

1              Loi.i.1.              1            Jo 

iKnilunk. 

1  ll?i'i«l';.H- 
bicyanla 

of  l=v». 

KmL,4Iik- 
W.y,r.l- 

T.41.1  ™«t 

I 

sss"iSS:i 

■,N*wOrli'un-.I.B.... 
»  A  C..-Ni.ij-.  lli.r..u  lt"i. 

".  La.  . 

(       '^" 

I3.in.m 

3,iU0.IP0 

4:aK>:oo 

3876   SEPORT  OF  THE  CHIEF  OP  ENGINEEBS,  n.  S.  ARMY. 


p.. — AbitracI  of  propitali  reertTtd  in  retponMt  to  adceriiitmtnt  dated  neMmber  29,  lS9i, 
opeited  tliu  daii  bi/  Capt.  John  Millit,  Corpi  q/'  Enginetn,  for  Uu  otnulmclfoa  qf  Ucrtt 
in  ike  fovrth  diiirirl,  improriBg  Xit$i»$ippi  Sirtr. 


Muna'uid  addnu  of  Udder. 

Tovlaa. 

BUllnga. 

Ho. 

ba"k- 

s 

etc.eo 

cablo 
raid.. 

Total  ooat 
oTlavoe. 

ODblo 

jard.. 

dltvhea 
«to..  ItO 

Total  ooit 
oflaTo* 

1 

Coliuiibio  a  Joii».  Saw  Orku*,  L»- . 

Anilnwiibnii.,  Baton  KouecL* 

E.  W.  Hanlon  i  Co.,  Now  OrlaaBa,  La 

1* 

•11.  M 

CtnU. 
10 

t3.6K.K 

21.  W 
20 
•W.W 

•IS 

•!:!S5 

7.SM.M 

Pontehar. 
train  loToa 
dlitrlot. 

Aiu 

•i«S 

B,«t.» 

Behikks.— Pntpuaola  m 


APPENDIX  Y  Y — REPOBT  OF  MISSISSIPI'I  RlVRIt  COMMISStON.     .'JS77 


!fo,  1. — Ahttraet  o/  pntpMiiU  reecired  in  ruponit  to  adeerlittneHl  dated  Xoreiitbinr  SX. 
ISBS,  optntd  IhUdag  bg  Capt.  John  Hilltt,  Conn  of  t'ngiiieert, /or  the  aowlructton  of 
levtet  i»  fourth  ditlrM,  improvins  Mlmimippi  Ititer. 


NuDe  lad  ■dOreu  of  biadcr. 

Uv«^l 

Mri^ 

AU'luralik.va 

BveodLtrlct 

Bi^BOt. 

Udle 

Vale. 

KebHCu. 

Ho. 

1 

cu. 

i 

1 
1 
1 

If 

1 

■s 

1 

o.. 

i 

1 

■s 

! 

I 

S.D.  MnnrtyAOo.,  UmitftI, 

CI'. 

f'U. 

.1 

John  iScoU  &  Son,  Ht.  Lnuls, 

W.  J.  Bentley  i  Co.,  Saw 

Honwn.  llrffladen  t    C«- 

i.^;^':'.g,"iE"a„'v™ 

IB.  71 

IB      '.  f.,ll:i4.iW 

u,  flat- .-II 
n,«a,(fl 

"'r 

lU,t(H.78 

Kobeil  JoliDHm.  Uemphis, 

irSSi.'™!'™;?^ 



ti.8fiM» 
5,BM.I5 

'tr*""- """-"■"' .. 

»  ;" 

in,iw;..w  19       18 

17.654.78 

■- 

2Ht     iMt 

m      (I) 

1!!,4W.W 
KlUUT.R' 

17,<',ei.40 

4s;^*-'::^ :: 

_phUTDnii 1B.ei,'15*l 

5.  row.  70 

G.  S3U.su 

1        1 

lai  |i8i 

)S,Hn.]a 
13.MU.15 
18,S1M.'JI 
n.  174.20 

Kii    'mi 

iii.«r.!..03 

1(1.501.23 

30 

Btimm  Krner.  OreeDvilifl,  1 

IS 

'•«- 

IB      1  IB 

"11  u„ 

lfl,7M.7ll 

SI 

JeDMai  &  Duuroii,  HoMr, 

sa 

^ii^'.^^-^^^-  «r 

5.Sr.T.50 

14.B3B.IH> 

isimol 

1 

sa 

^.^RD^  *  Co.,  KfW  1    '    1     ■ 

1 

" 

BoKU«fcCo..BiDi!^ui^..| 1 



Il.-l 

" 

=■■" 

17- 

a):iM.!7 
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No.  1. — Abstract  0/  propotah  reodved  in  reaponu  to  mlvtrtiimtnt,  etc.— Uuutinacjl. 


X«iufl»Liladdr«i> of  bidder. 

dtoiAit. 

Biratari*. 

Uluoiirl. 

FortSt.  Lwn 

■niddls. 

Oikrille. 

Nu. 

i 

II 

:i     iJ: 

i 

1 
1 

4 

1 

s 

1 

1 
1 

8.  Il.M««!j-iCo.,  I.imit«1, 

11 
1« 

!71 

»■■ 

n.. 

a>. 

Om- 

Ota. 

JollnSculttSon.  St.Loni*. 

".';;';:;- 

W.J.  HeDlli?  A  Co.,  New 

IB 

as 

L6 

Hi 

iT,ma.3« 

3»,22«.0U 
IB.SlO.St 

n,  7*3.  BO 
»7«e.i2 
19,  wo.se 

32.«Ra.l)U 

E.  W^.  Jlanl'in  H.  Va..  Srv 

. 

I««  Hnir;.  Uflllkuu  Ikiid, 

IKJ 

»,1T1.» 
MTJ.H 

-U4 

18* 

IB 

11 

AluinndFT  Ellrinirliiuii,  Kat 

e,!45.«0 

IS 

U 

•M 

i 

7,2W.(* 

X9 
21.  S« 

•17.  B 

10 

■iT.e 

ig 

IB 

J.S.  MrTiKlw*  Co..  Men.- 

plil». 'IWu 

W.  I..  KlLleLrair,  UrHnrllle, 

■aw 

IR      j    Sg.l5«.32 
IR          1B,7M,n 

1T.H     ]B,T33.BT 
11          3l,Ba3.M 

T,«ie.B4 
■,W3.U 

IS 

Ernial   Hjiwr,    Qieeavillir, 

» 

a 

JeDMi'A  A  Unniemo,  Ueiit«. 

•a 

31 

(tn-.-i.i..  li.,K.-«  ft  Co..  iicw  ] 

1M.1.1I-.  Ta S3 

IkiKuvw  <-....  1!<'ii1»li.  MUn.      21.T1 
PliUll.J.Kt.m.,\i.w(l.',.!.n*. 

ail  i  IWi 

G,ue.T& 



0,190.10 

!pi|a'ii).L 


APPENDIX  Y  T — REPOBT  OF  MISS1»«II'PI  RIVEK  COMMISSION.     iiXl'.i 
No.  L-~Ji*trael  «f  propomU  reeeiettl  in  rttponK  lo  aitrrrlitemeHl,  dr. — Cuntiiiui'il. 


.l«v 

H. 

i-lrkt 

No. 

ii 

It 

II 

if 

SI 

Jl 

Oaklon.!. 

411  1 

1  .!"■    g 

B 

Iiuo'iien~ry,~MUii)i»ii'b  ii.^a<'l 
AlfiMBlw    Eltrlngb.u., 

a.. 

■mi 

I,,.. 

CT«.     tf.. 

10 

4.71".UU    ■111J    -TOJ 

*i,(jTr..iio    *iBi     lu"  ti.-i-ii.r-a 

IS 

JauM  K.  ilEdeu.    B>idu 

4.»w-iHi  'ai  lis 

■         ,         j 

M 

J.  S.lfSlchf'i  Ci,.  Mm.1- 

17 

.'i.4l«.l)U     ^.U 
4.'J1I3.1)II  '  L>ril 

■i.m.«»'  25.0  s.-i.n|i.«ii.vwi 
!.W7.:-i.  a.  i!^,i. ■-■»..» 
2.:miu.(I"  1   ss  :   2a  ,  i,;wi.(iu 

FaDiaiu..lnil<lr.-» 

s<.f  1. 

Lak<;  lloruiiv  Icvi'b  dlattit'l. 

Va. 

dilcr. 

1   J'J  ! 

-;<  181      i^ 

bwc  Haury,  Mllllknui  Ih-iid. 
PalTlck  Hanilm  Knur  (lrU'Uii-< 

CnilM.  ■  flrnlf. 

:a       ,      111               8.  14II.IW 
2tt    1      21}           8.U11.5U 

ii 

IT 

£■":::::■. 

»('>!« 

ill^-   till-  tl.Ktst    HIKl 

i..™.TT.u-    .\I 
1    ili.lrl<it.        d; 

.ri,...  1    .ri..t.   ; "-- J'- 

An«Biit  corend  b)- tLi*  alMtmct 

= 

i        : 

WiO.OO  I.U0OI.0D  tis.wi.vo 
.W7.18,    l!i.llW.W|       «.«B.-J5 



....|lli,ui.i.,  .1 

MB.82:    M,Bn.aU|      W,511.7S 
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No.  2, — Abitnujt  of  propoiaU  rwrierf  in  r«»paiim  io  adrerti»ement  dated  Jtbrtntber  £8, 
189S,  opened  ihU  day  by  Capl.  John  MiUie,  Corpe  of  E>igineer$,  for  ike  caK«(rii«lfaa  q/' 
ttvee*  in  fourth  dUtriol,  mproving  Mittinippi  Ricer. 


Bans  and  iddresi 


11.  ll 


Hi 

■i -I 


KulhnrnmlliDalgitrTi.Niitsbn, 
Ulna 

UiM  " 

W.  L.  KUlcbreir,  GnwiiTiUi!, 

Mlm 

fdmnn.tP.WIiltis  NewOrlcinH, 

Lu 

Hirmui,  MeFmldcn  4i  Cisiiiily, 

HatonHaiiEe.IJ 

IsmplH.IJDtil)iti,BiluaKoiii{o, 

L» 

UuKwhV.  HL-uj-fjUinnlugbnni. 


J,B. 


.  U.  O'Cona 
P.O..  I* 

Iner.ljt 

K.  Ogdiin,  B 


..  (CM,llry,liii 

oo  lioaK*, 

MfDghB&Uu 

Meiupl.1.. 

e  Larour.  }Cnir( 

unlP.U., 

E.  C.  Brown.  Kbw  Orl«ii«.  L>. 
Jno.  Suolt  *  Sod,  B.W11  Roiigi-, 

B  4  Co.,  N 

airOc- 

^)St;/"" 

nghi^N 

t«b«, 

p.  J.  Colli 
RoDi[f.  La 

jEtft-ien  1 1 
w.  r.  C«rl« 

an   t  Co.. 

BnloD 

Cer.'ia 
JP.O 

lli-Ungblin 

Bro...  Me, 

uphla, 

4w.''fi'l«l 


lb*,  tnUnd  P.  O  ,  J 


5i  17i    I  It      i», 

I)  IS.  XJ  10.  U  &  078. 12fl' 


IS.IKiU.DU' 
tB,Ma.E6 


IT*    j  171    l».«S-J5, 

is.ifi  la    I  fi,o7::.M' 
iT.8t  iT.eG|B.Bei.i» 


1&      MSS^-OA 


4,7U,M) 


IB, 711. M 
IS,  Zifl.SS 


sw.  7S  1ft. » 119.0   s,an.«i 


(l,S41.12[ 

a,7«3. 


9,  ssa.  7^  1 

10. 22L  25  Kh 


i.au.oo 

4,DS0.(M 

s.esa.Ni 
4.ga(L(H) 

*,a7i,09 

S.MO.DO 
1.5K1.S9 
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Xo.  3. — Jbitrael  0/ propoMtln  rtcelved  in  reiponie  to  adeertineinrai,  ftr.. — L'oiitinueil. 


FonlcbartmiD  \r\'n 


Soulbvanl,  upper. 
XuuuiduiarrssofbtaaBr.       |^     V^  | 


-Mu 


Knthprfonl   &.  Djlgaru.  Xnt-  ]  Ctt. 


\r,.. 


li 


W,   L.  KiUebnw.  Unwiivillv,  i 

UlM 

ZdiDDBd  P.  White,  Kew  Or-  1 

Hrnnu,  Mi'TVidiiani^  Cuiidy, 'j' 


iKi.uni. 


I.T3  30    --is    i9.u:i.: 


md    R.   iMbbltt,!    Uaton  .  I  '  .1  1  , 

Ronn.La 1  IBI  '  18  !  0.0fi9.7il ' ' ;  HI.7:J  IS        M'lT.tC 

[uhhA  v.  Henry,  Blrmlne-  i  I  1  ,         I  1 

' ■'-  ■-  '■■         —        27     H.lTo.A'-   !■'•)       l;i      .  *.l!W..-il1 

las    ii.Tiii. I"  a    .32      o-cxis 


Ml 


Ibos.O'Uaik^.ltotcai  Bougo, 
J.  S.  UGiHghi'&Co!,'Mvmi>bV*', ' 
(Mde  IdWnr,  RuocihikI  P.  O., 


W.  H.  O'Comtell,  Saw  Ti,ia> 

P.O.,L» 

O.  W.  Beagui,  Red  Rlter  Land. 

Ju!h.  Ogiton,  iHtoa  Boitse,  | 


22  I  22  I  7,;C(I.U'i  £! 
let  ISt  I  6,4U.Ckl'  Uj 
lO.Ml,  111        O.SMl.T-J 


I7.:i  lu 


E-W-Hanlan  II  Co.,  Naw  U 


17.e     17.B     fl.llU7.iH 


{  Kit    '  15        !i.]JD.I10 

'  Vt.V     !».»     8,202.03 

.71(110  ID      <  lU      ,  *.Wii.t« 


Aim.    Eltriigluwi,   jfatchpi,  I 

Uiaa ■ 

P.  i.  CoinBiui  ft  Co..  Baton 


10.  BO,  10.  t 
15.  Ml  10 


.1.7 


UeLaoKhliii  Bm.,  Uemphls,  | 

OtMoa.  Roger*  &  Oi.,  Kuw  1 

Oilmi>,LB 1  1; 

'W.I-'Wlthen.Tietariii.Mlt.s..    It 
a  B.  Moody  k  Co.,  llmilnd. 

New OilcuL Lb I  17.BS  17.0,'.  .1,1113.51. 

Jaa.  H.  Anilrawa  &  Co.,Ba(nii  1  '  |  1 

B0Dje,l« Iii.-.!!   18.34  «,O1B.20  '&1       10 


S.0tl».7S  ie.o»  m 

fl.irj:i..--i  aiir.  211    1 

5,oin.oii'  18.7  IH.7 

«.2<'>l.0U.  2:1  2U      I 


[ODge,  La 

v.D.L«i))ie,I* 


idP.(>..Ln.l.. 


■■i      5,;i70.1» 
IVinlrhar- 


ba  made  fur  fli^iiil  yoar  cii 


I  ■ppropilalinna  (a 
<d  by  thla  abHtracC. 


BvumnL— An prapotal* marked thnaCI  bsIngtiialoffvat,aiidb]dderarupDnBlbla,ai 


3882      KEI'OliT  OF  TUE   CHIEF  OF  ENGINEEBS,  U.  S.  ABMY. 

UtjiTKC  States  Enuinkku  Of  ncs, 

^mi  Orleani,  La.,  DeotmbertS,  1893. 
No.3. — Ahitraci  of^proponaU  reoeircil  t»  retponieto  adrtrtiintent  dated  Soremier  SS, 
1S92,  opened  ihii  dun  I'll  ('apt-  Jol'i'  ifilUi,  (^ifv*  <■/  fingin»er*,fi>r  Om  oonttnMtimi  of 
ltree»  in  fourth  dittriel,  improving  MittUrippi  Siver. 


Kanir  and  icldma  of  bidder. 

LarbnrcboLaTwDlntrBL 

Uflu 

a^on-La 

««ivme. 

lower. 

No. 

11 
ill 

lit 
1^* 

<rflo»™ 

1 

it 

III 

■"X^ 

i 

W.  K.  Ilnrbuiir  i  Cf.,  Liicy,  L» 

Ju.A.Aiuln-WB&Co..  Ihittin  Rsujcti. 

OraW. 

15.  Ih 

ik 

". 

17.9 

ClmW. 

If 
JO 

in 

1T.» 

|8,79e.l<8 

ILMtW 
10, 7*4.  OB 
9,328.90 

8,7M.OO 
9.5M.50 
8,2ia.Sg 

B.«ll.<» 
7.  mi.  Iw 

OnU. 

L 

•14:95 
iSi' 

Cmtt. 

a 

Mi 

i? 

1G.91 

T.SBi.'iO 

a.u5.<w 

I 

luu  Hrnry.Milllkn.*  Ib-xri.  Li 

W.  L. Elltflbnir, (irF>-uvilli% Uiiw  .... 
lIcT.,uiKiilia  Bra*..  M.-u>|>iib  T-nn.... 

JrirriKi>&  l)anwruii.llr»)w  I.B 

J.  S.  UcTisbe  ft  Co.,  Mimipliim  Trnn  . 
K,  W.  HftiiV  A  Co..  New  (IrlniiiH.  J... 
UnH'Dv.lUgfln  &  Co.,  Now  i>rlB»n«, 

10 

H.l).Miialy  A  Co.,  IIihIKhI,  Nvw  Ur- 

n.iM.n 

11 

Homui,  UcFsdUen  it  Osuiily,  BiIod 

n 

B,24I).M 

!! 

J»  N.iiiideu.  HaliraRiiiiif.I.a 

l-h«.  O.  Billej.  Untoii  RoiiB*.  Iji  . . .  . 

7EI 

Lifdurrh* 

Alloto     1  ft™    n  nnm  ■  f      II       ri«  f 

fiK^y 

BTOndt 

BJmi«30.1 

«w 

ws 

Am 

uid  bidder  naiwiuiblo,  are  negauu«D&adl<Br 


fsmwwf^ 
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Unitkd  Statks  Enginkkr  Office, 

New  Orleans,  La.,  January  H^  1S9J, 

No.  4, — Abniraei  of  pronoiiah  rarrlred  in  reaponae  to  adreriiHt'ment  daivd  Drrvmher  /.-T, 
ISOSf  optmed  thin  day  oy  ('apt,  John  MUtu,  Vorpn  of  EnyineerH,  for  the  conbtrMction  of 
hreea  infonrth  dii/trict,  improving  MinniHsippi  ihrvr. 


roiitchartrniii  L(>ve«  diHtrict. 


IIi*Hter. 


I 


St.  Kliiio. 


No.     Xome  and  adilrcss  of  bidder.    \  '^J^  '^^ 


I 


8 


I    71 


g  .J   :  J3  y  .   oi  lovee.  j   =  -      r*  -^  . 


B 


Total 

I'llHt  of 

levee. 


iN>cIic. 


5 
CI 


^       &    X 


►*1 


c 


1  !  S.  D.  Mooily   &  Co.  limited.     Cm.  I  Cts. 


rti.  I  cu. 


2 
3 

4 


«  -      Tf.tal 


g  j'-  ^  >.     COKt   l»f 

J -5   is  .is     l«V4'e. 


3  -    -  C 
Ctx.  fV«, 


Kew  OrloADH.  La M5J     'i:»i  i  $20.:',ti().S(»    l.Vj     -i:,j    !  $r,,7(»0.u6  HI       lO     $3,tt33.r.O 

!  J.  K.Ocdeii.B;itnnKoiii;e.La..    15.99  Ift.tiO     21.(M)|.4G  Ki.iHj   in.<n»j    6,  iriH.r»4  17       17      4.17li.4r> 
Robt  JoliUHon.Mfinj)hiii,T<.*nii.    18       18  'J:'.,(S14.^U    17         17      .    tf,  102.  Ii>!l9       19    i4,(i71.  ir> 


If  cLftiij;liliu  Uro«.,  Meniikhiii, 
Teim 16i    ,15 

5  W.  J.  Bentley  &  Co.,  New  Or-  ! 
leansil^i 16.7  15 

6  Greene,  Kogem  &  Co.,  !New  I 
arlt*aii3.La !  18J     13 

V     Israel  IL  Kubbil  t.  Burnsido.  La . '  1 0. 9i>  1 3 

8  E.  P.  AV liit<'.  New  ( irlcanM,  La . . |  2u      2U 

9  Andrews    ISma.  Coustructltm  , 

Co.,  Baton  IU>iif;c.  La j  19^    '  1 4 

10  HoniMU.  McFadden  &.  ('aaBidv', 

Baum  Koiifire,  La '19.8  18 

11  A.  P.  Martin.  \Vatcr]n-oof.  La. . .  j  20      20 

12  Ovide  Lacoiir,  New  OrleauH,  < 

La I  21      \r, 

13  Sterling  Fort.  ( inn-n  villp,  M  i an 

14  W.  H.  0'Counell,Xew  Texas,  I 

La ,  204     2«i 

15  S.  L.  JamcM.  jr.,  B.itou  Koiige, 

1^ 

16  J«rifHea   &  Dameron.  Hester, 

La 

17  P.  Haman,  New  Orloans,  La  . . 

18  Cliaa.  T.  Wortbington.  Leota, 

Mlfw 

19  £.  W.  llanlon  Sl  Co.,  New  Ur- 

l«ana,La •  10.8915 


21.9S7.75    1«*    '15 
21.922.50    10.7     15 


5,977.2UiriJ     :i5 
0,049.20  22       15 


24.251.»0    IS 


i:) 


I    22. 18:t.50    17.40    1.". 
!    20.272.00    18         18 


6.512.2410 
6,801.20  l.'il 
0,524.(>4I0 


25. 241 .  65  .191       15      !    7, 147. 20  lej 


25.0JW.80    17.  :t      17.3 
20.272.IM)    10  19 

27.  534.  (M).  19.95    15 


11 
15 
10 


4,  (K55. 25 

5. 402. 75 

3. 929.  35 
3.810.25 
3, 9;i.J.  00 


14    ;  3. 933. 15 


10.2   3.982.77 
4, 425. 30 


G.270.9H  10.2 
0.887.12    18    ;i8 

.  I        ' 

7,219.20  19.0515    .  4.W»0.  50 

..10.9    10       4,154.10 


34.810.40 


17 


162   p<>i 


22,002.80    10 
'  24i 


16      '    .5.709.  »W    15 
20      i    8, 809.  Wi  22 


— ! 


15i     15      I    20.082.75 


22,100.45    10.40   15 

I  I 


I    5,973.0<H."».9 

I  ! 


17    !  4.170.45 

'15  '  3.087.75 
20    :  5,407.(H) 


13    i  3.t»0«.55 


,  Poiiti-har- 
train  l»'vi»e 
1    district. 


Allotment  from  appropriation  to  bo  niadv  for  fincal  year  iii«liii*;  .1  uiu!  30. 1894 :  i 

Amount  available.  Abstract  2 '. '    $89.94.5. 14 

Amount  covered  by  this  abstract I      -9, 757. 01 


Balance. 


0^187.53 


.—Proi)08aU  marked  thus.  (*)  bciii;j[  theluwe.'iitaiul  tlie  bidders  responsible,  uix*  rccomuieuded 
fsr  acceptance. 
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Ho.  5, — Abiirael  of  propotah  Tffdred  in  rnpoiua  to  aifrrrf iJcintHl  dated  Dteembrr  15, 
18S3,  ofieHcd  tk'i»  day  bg  Capt.  John  J/fllif,  Cor^  of  Ewginetfi,  for  At  ooHtlrttcHom 
of  ifvte*  in  fourth  dUtiict,  inproviitg  Miui**ipp\  Bivtr. 


Home  and  tUCInu  et  bWdor. 

LafOnrohs  L«vt«  dtotrlct. 

St.  Em 

^ 

M>cooll>. 

Ho, 

It 

Total  coat 
of  laT». 

lit 

Mr- 

! 

I.r»elK.Ik,libltt,Buri..i.lfcL« 

CmU. 
a.  9 

3. 

•ik 

Omtt. 
16 

IS 

15 

1 

♦8.WJ.50 

OenU. 

1T.« 

OMtt. 
1 

r,M3,« 

SteTliDKfurt.'Gr<»nTliie  iflH 

Andrew*  BiM.UoI»triiclloiiCu..l)al«n 

g,<51.00|     15.0 

6;»i.M 

EilniniHl  P.  Whiio,  Haw  Orleani.  i.a . . 
W.  J.  Btnllej  &  Co..  Hew  OrirRii-.  Ij 
C. D.l*«pM  &  Co., Baton  K"i.e<. I.h., 
F.3.  Cofi^an  *  Co..  Baton  RaiiKB.  La  . 

u;  096:  TO 

17.T 
31!t 

7;  035. 25 
B.SW.T5 

•13 

S? 

E.  W,  Hsnlon  * .?«.,  New  (Wean.,  I.a 
Greene,  Kogera  t  Co..  Hew  Urluaue,  La 
laaae  Hcury,  MOlikani  Bend.  Ln 

.ill 

»8i 

•.a<a,06 

7,  §S9.  SI 

s,ow.u 

Lafourcbs 
LBTeodi.. 

Wet. 

Allt 

rtiK<,\, 

Mtend 

nBJui»eM,ll»ti 
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Unitkd  Statks  Enoinker  Offick, 

JWif  Orfennn,  La.,  January  9,  180S, 

No.  6. — Abstract  ofproposaU  received  in  re^ponBeto  ndrvrtifte-nent  dated  Dvcemhir  S!^^  1802, 
opened  thin  day  hy  Capt.  John  MifUs,  Corps  of  Kntjineem^  for  the  eonstruction  of  levees 
in  fourth  district ,  improving  Mississippi  River, 


No. 


Tf  rre  Haute. 


Nnme  and  address  of  bidder. 


Jfunes  Cotteu,  Knccourci,  La 

2  >  JaM.  K.  Oploii.  Itnton  Konge.  La 

3  j  Edmund  P.  Whit«*,  Now  Orleans,  La  .. 

4  '  £.  W.  Haiilon  A>-  U«».,  New  OrleauM,  La 

5  Inrael  R.  BobUitt,  Biiriiaide,  La 

8     H.  C.  Browu.  New  Orleans,  La 

7  Andrt'ws    Bros,     Construction    Co., 

Baton  Rouf;e,  La 

8  Greene,  Rogers  6c  Co..  New  QrleanH,  La 

9  Ilonian,  MeFadden  df  Cassidy.  Baton 

i      JKonge,  La 

10  ;  Isaac  Heurv,  Millikins  Bond,  La 

11  I  Jeffries  6l  t)amen>n  Hentcr,  La 

12  Y.  A.  Bnick.  (ialvrnton,  Tex 

13  r.  .1 .  Belli}'.  New  ( )rlejuis,  Ln 

14  r.  J.  (Tofl'inan  dt  Co..  Baton  Bonge,  La. 
16     S.  L.  James.  Jr.,  Baton  Boiigc.  La 


Pontcbartrain  Levee  district. 


Total  cost 
of  leree. 


15} 
17 

IH 

17i 
18 


2^ 

17 

23 

18i 

16 

18 


I 


$11,488.00 
8, 247. 20 
8, 775. 00 
8,  726.  50 
7,562.50 
7,256.50 

7,659.12 
8, 521.  25 

7.686  00 
10, 004. 00 
8,206.00 
11, 224. 00 
8,900.00 
8,656.76 
8,784.00 


Prosi)ect. 


si 


Genu. 
23^ 
16.9 
22 
17 
18i 
17.40 


*ic 

201 

20 

22 


m 


8g  . 


CtntM. 
23i 
16.9 
22 
15 
16 
10 

m 

♦16 
20i 
20 
22 


18 


Total  cost 
of  levee. 


$11,939.15 
8,  OUO.  41 
11,195.80 
8.6(3.50 
9.274.75 
8,826.00 

9.032.07 
9.387.36 

8, 142. 40 
10,4r.2.46 
11,188.00 
11,196.80 


9,000.00 


No. 


1 
2 
3 
4 
5 
8 
7 

8 
9 

10 
11 
12 
18 
14 
16 


Name  and  address  of  bidder. 


Lafourche  Levee  district. 


White  Rose. 


James  Cotton.  Eacconrci,  T>» 

Jas.  N.  Ogdon.  Baton  Kouge,  La 

Edmund  P.  White.  New  Orleans,  La. . . 
K.  W.  Hanlon  &  Co.,  Now  Orleans,  I^a  . 

Israel  K.  Bobhitt.  Biirnrtide.  La 

U.  C.  Brown.  New  Orleans,  La 

Andrews    BroH.     Construction    Co., 

Baton  KoMge,  La 

Greene.  Kogers  <&  Co.,  New  Orleans.  La 
Horoan,  McJb'adden  Sc  Cassidy,  Bat^>n 

Rouge,  La 

Isaaf^  Uenrv,  MUIikenn  Bond.  La 

Jeflries  &.  l!)anieron.  Henter,  La 

F.  A.  Brook.  Oalveston,  Tex 

P.  J.  Reilly .  New  ( )rleHns,  La 

P.J.  Coffmau  &.  Co.,  Baton  Rouge,  La  . 
8.  L.  James,  jr.,  Baton  Rougo,  La 


Cents. 
26 
20 
18 

1.5. 95 
18 
17.29 

17.24 
18 

17 

24 

*15 

24 


So   9 

P3 


Cents. 
25 
20 
18 
13 
15 
10 

17.24 
10 

17 

24 

*15 

24 


19t 
18 


15 
18 


Total  cost 
of  levee. 


Barataria Levee  district. 


Belle  Chasse. 


I 


$5. 317.  50 
4  2.'>4. 00 
3, 828.  GO 
3, 390.  ^\ 
8,826.50 
3,072.48 

3,666.96 
3, 823. 00 

3,616.90 
6, 1U4.  80 
3. 190. 50 
6. 104. 80 


I  Cents. 
•    23 
18. 45 


o  c  » 

1^ 

Cent: 
23 
18.45 


Total  cost 
of  levee. 


$16,928.00 
18. 679. 20 


00 


n4.87 


4,  lU.  60 
3,828.60 


26 


15 

*i6' 


26 


20 
20 
21 


20 
18 
21 


16, 066. 00 
i6,856.'66 


19, 136. 00 


14,720.00 
]4,AK4.00 
15,456.00 


t 

Pontchartrain 

Levee  die* 

trict. 

Lafourche 
Levee  dis- 
trict. 

Barataria 

Levee  dis> 

trict. 

Allotment  from  appropriation  to  be  made  for  fiscal  year 
ending  June  3U.  18U4: 

Amount  available,  AbHtruets4.  5  and  1 

Amount  covered  bv  tli in  abst raet 

f$13l,312.25 
15, 308. 90 

t$53.681.2n 
3, 190. 60 

§$n8.54L76 
in  AM  IM 

Balance 

115,913.35 

60,300.73 

27,886.00 

t  Abstract  4.  t Abstract  5.  $  Abstract  1. 

Rbmarks.— Pn»po.<t;iIs  niarktHlthus  (*)  being  the  lowo^t  and  bidders  res|^a«ibla^«x«T«WR&mwiiA!^\^x 
•eoeptance. 


3886      BEPOBT  OF  THE  CHIEF  OF   ENGHIEEBS,  V.  B.  ABVT. 


No.  7. — Aifh-netof  jtrapot^hrfrtirni  in  mpoHUt  totidrtriUtmiMt  dal«H  Dtotm^tr  IS,  ISSB, 
oitened  thii  dag  ig  Capl.  John  MitUt,  Cor/M  of  Engintert,  for  lk»  oonttnteUtn  of  leteei  in 
foai-th  d'uiriot,  improving  Mittitiippi  Eirer. 


iDhLbUfBliivwdfttrict. 


I 


No.   HaniD  uiil  HddreM  ofbldilrr. 


Nol.l«  W.  Ii 


.,„™ .'lsb.CallTle.IlI  .. 

DmuiTui.  Diloy  &  bo..  St. 

Q■l>^i>^l.I.■ ..-- 

W,  L,  KlUebroW,  OPMnraitu 

UIm ^ 

Ju.K.Ogdan.'BataD  Roage, 

GeoL  ii.  ilL  Gtijtsb;,  JeffBriBB. 


C'o..Balan  Roon^La — 
EdDiimd  P.  WMM,  Sew  Oi 

lHlUll.1.11 

A.  V.  Mnrtio,   Wttcrri-ool 


OrlciWiit.  Ijl 

»-.  H.  O'CminsU,  N 


Id*.  S.  Mcl.«igbUn.  Mrm 

pbiikTBDo 

Uannlng  *  Gibwn,  Katcbm 


■ic)}.  Baton  Jtoiiipi,  La.. 


8,  Ua.9)  It 
(l,«B.7l)*l*.TJ  ' 


IS  ,tI<l,UT.« 

III  dub! U 

9.l3S.a 
9.013.16 

10,302.10 


3   IBI       IDt    1    8.821. t 


;  IIH        I 

S.S»3.S0'  IS        I 

9,322.71; 

S,!KI9.0li:  IS.BO  1 
S.ei-!.W,  1B|  1' 
4.M'i.£j'  1st       I' 


I   a,TM.oo  is| 

T,»e.M    171 


«3.ta  i«i 
oi;,M  U4 


181|  10.5«S.17 
ISt'    8,871.43 


12.00$.  SI 

B,«S.«0 

0,4U.7S 

l«t|    0,448.78 
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No.  l.—Jitlnut  of  propoialt  ttctieed  in  mponie  l«  aitirrUimieiit,  rtc— Continueil. 


i,Iji.. 


I  '^  ■   nwl  of      I  ►•     ^i   I   I'Wl  "T  .  I  ^ 


^1 

I  ■.  '    Tntml 


;:.  1.1,10     ir.    C!,iti:>.95  iMm,     15  »2.iiM.7ii 

IKI  in  18     ii.OIHI.llll. 

ns'  tH    :     n    •iST.i.ai 


'W.  J.  BeaUej  ft  Co.,  Kew  OrleuR, 

DoBorini,  IM«T  1^  Ol.,  8t  UaiH-iri, 

I4t 15.4T     <.71H.:::.   Bi.117      la 

fr.L.SilWmnr.GrMnTtUMItiM.l-U.W     4,i'<-1.«j -14.H       14       ii.  ii.mv  ■.>> 
jM.N.Ugdai,BataaIlaii|n-,l.a...;  10      .    4,tK)V.Uu  !;>  IK      S.-JT:i.»i  1h 

'  -■' 1  Skm.  Conalrnatlun  (;d., 

XaBR.La 10.119      m    :;.iii«.:iu  171 

F.  Whita,  Haw  Orkaiii.  | 


•iar.I.a... 


-.m  , 


m 


B.I..JIIII 


I,  BatoD  Ron^  La.,- 


B.tii3.i 

VCo'^Jw  (f  l"i 

Job.   B.' HciJiuitiilbiV ':uVmp]'i 

&G'lb<mi.'5i>iel'i^Vui»i!   1^       i.'in.M  11. 
—  "  ■•-    -  caa»u]y,  1 

;  la.a  I    4.819. 


,   KoFjulden   &  CaaiUly.  { 


41IU.IIU   I* 
8(11).  «i   1(1      I 

in*   [ 


.s     i;,727.t:.-ij 

-ir.    i.»stLi>u 

0     :i.-.'.-'«..vi  18 

lU     !.U4.00 

:i     :!,ii>i4.u:i  iG 

13  ■  2.081,20 

(t     3.d:;!>.hi  iit| 
ii    ;!.Hi«-«7  1.'.) 

:.■    i7!7.Ti. 

10     2,1S1.40 
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•ived  in  rapoHK  to  adifrtiiemmt  4aUd  DeeemherfS,  1391, 

_    _      ,  if/tV,  (.'orp»o.' "     '        "   '"     ''    ' ■'--'■-        ■ 

fottrtk  ditlrivt,  improring  Mit'Uiipjk  Jlh-ei: 


Kame  Olid  uldnai  of  bidder. 

Lafoorcha  lerea  dlatriel. 

ProvldMre. 

FlagtovD. 

So. 

1 

IE! 

Tutalcoat 

of  l8V«. 

1 

i 

Total  «tt 
oflevM. 

E.  W.HaiiloD  4  Co.,  Nfw  Orloan..  Iji 
C.  I>.  I-nuer  t  Co..  Ilalun  Ruuev,  La.. 

rinU. 

T 

B 

e 
ji 

H.M 

e 

s 

D 

lfl.S 

l:S:a 

a.ira.ta 

12.5S1.M 
T.TU3.7B 

7.«S.S2 
7,403.61 

i'.n».io 

1U.013.M 

Cmta. 
IS.W 

Cmia. 

13.090.51 

■3 

ISi 
U.»4 

■n.77 

lj.40 

1'. 

e 

5 
15 

•H.0* 
15.88 

18. » 
HI 

a 

5 
18.0 

s 

1 
s 

Goo.  1^1).  litieiibj-,  JniioTaoii.  T-i. 
i.  A.  Cannn  A  On.,  liiitun  Knaui-,  La . 
lunfl  R.  Bflbbltt.  Viimaiile.  Iji 

liS^;ft!i'KSS=,1i:::::;:: 

(Jn-riK'.Rni.'rrH.  &'('«..  Vnwtlrlcnna.I.a 
J.  X.  Oi^tm.  IJnton  Hmito.  La 

I.7*7.3< 
4,2IB.7S 
3.SJS.M 

S.SBS.34 

I.726.7S 

lis 

8.8*5.31 

Sni.ii-au.U.iL.liTMi.fbiddrr. 

Lnfourthe  leve*  dlatrjct. 

8i.orai.ta. 

AahtoiL 

Ko. 

1 

lit 

Total  nOHt 

OflBlTJ*. 

1 

p.! 

Total  noat 
of  lave.. 

1 

E.  W.  Hunlnn  ft  Co..  Kew  Orlrnn.  U.l     15.  tu 

TrtM. 

n.»a.8T 

Cmr.. 

12 
2i 

15 

la 

•SisI'im 

i 

OrldB  La>-oiir.  K:i.- rri.  La 1     IS 

JcHric«ft]>an>ri<>n.ll».rcr.l.a IT 

luaoHtmn-.UiUJkpna  Ben).  U » 

■IS 

lfl.lS 

5!j«4.:iB 

S:S:S 

«.173.7S 

0.317.  n 

iffiS 

0.500.  so 

Il- 
ls 

li;"™aw!ftS.'iV::-.::::::  S" 

llmue.  lt'>it>-n<.ACa..  N<<riirl>MDi>.LD     Ir^i 
J.X.llgd.-l.,ll.tuBl!.n.Bf,I* 18,e 

a.a;in.77    •u.7i 
B.aw.sa     17 

3.373.35        -H 
3.  BIT. 10  ,      D 

I.aroarohe 
laveo  di* 

All 

tnient  (tom  Rpproprlali™  K.l*  rnnde  for  HKcal  yrar  pudlng  Jniw  30,  IBM; 

•tJSSS 

t>,500.IB 
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United  Statrs  Enginekr  Officb, 
New  Orleati*,  La,,  February  4, 1893, 

No.  9. — Jhefraei  of  propoeaU  received  in  reeponse  to  advertisement  dated  January  S4, 
189S,  opened  ihiM  day  by  Capt,  John  Millie,  Corps  of  Engineer*,  for  the  construction  of 
levees  in  the  fourth  district,  improving  Mississippi  Biver, 


Name  and  address  of  bidder. 

Barataria  levee  district. 

Magnolia,  new  and  enlargo- 
ment. 

Kearney. 

Ko. 

Embanlcment. 
19,933  cubic 
yards. 

Base  ditches, 
etc.,  810  cu- 
bic yairds. 

Knibankmont, 
2t),034  cubic 
yards. 

Baso  ditches, 
etc.,  077  cu- 
bic yards. 

'S 

r 

1 

Johnson  &.  Sullivan,  Memphis,  Tenn . . 

J.  F.  Coleman.  New  Orleans,  La 

Philip  J.  Keilly,  New  Orleans.  La 

C.  S.  Jones,  New  Orleans,  La 

21 

24 

18 

19.40 

21 

CenU, 
21 
*U 
18 

19.40 
20 

$4, 3.'>6. 03 
4, 07M.  32 
3, 733. 74 
4, 02 1. 14 
4,347.93 

Crnts. 

214 

20 

18 

CenU. 

20 
18 

$4,581.80 
4, 262. 20 
8,835.98 

Chas.  P.  Worthington,  Leota,  Miss 

W.  L.  Killebrew.  Greenville.  Miss 

21 

19.9 
10.94 
M4J 
25 
16| 

20 
15 
14 
•141 
15 
161 

4,468.54 
4,207.73 
3. 500. 18 
8, 143. 37 
5,260.05 
3.569.59 

10 

E.  W.  Haulon  Sc  Co.,  New  Orleans,  La.'    24 

JefiVies  &  Dameron,  Hester,  La :  *15 

Greene.  Kosers  d^  Co.,  New  Orleans,  La.     21 
Frank  M.  McLaughlin,Memphis,Tenn .     16| 

1 

15 
*15 
15 
16| 

4. 005. 42 
3,111.45 

4. 307. 43 
3, 422. 59 

No. 


10 


Name  and  addreas  of  bidder. 


Johnson  A  Sullivan,  Memphis,  Tenn. .. 

J.  F.  Coleman,  New  Orleans,  La 

Philip  J.  Keilly,  New  Orleans,  La 

C.  S.  J  ones,  New  Orleans,  La 

Chaa.  P.  Worihln^on,  Leota,  Miss 

W.  L.  Killebrew,  Greenville,  MIhs 

S.  W.  Hanlon  A,  Co.,  New  Orleans,  La. . 

Jeffriea  ic  Dameron,  Heater.  La 

Greene,  Roeera  A,  Co.,  New  Orleans,  La 
Frank  M.  McLanghin,  Memphia,  Tenn 


Barataiia  leveo  district 


St.  Anne  enlargement. 


E  d 


Cents, 
23 
25 

181 


Dobard. 


o 
H 


111,840.00 
2,000.00 
1,500.00 


22 

1,760.00 

17.9 

1,432.00 

24 

1,920.00 

25 

2,000.00 

22 

1,760.00 

88 

8,040.00 

Cents. 
204 
20 

184 
19.40 
21 

20.9 
16.94 
*15 
19 
17.99 


s  9.0 


Cents. 
20| 
20 

10.40 
20 
18 
14 
•15 
16 
17.99 


$5,579.88 
5,511.00 
6,097.67 
6,345.67 
6, 776. 90 
6,731.01 
4,039.45 
4,133.25 
5,206.50 
4,057.14 


Allfltanimt  jfrom  appropriation  to  be  made  for  fiscal  year  ending  June  30, 1894: 

Amount aTaUaale,  AbstraotNo.  6 

Amount  covered  by  this  abstract 

Balance 


Barataria 

levee  dia- 

trict. 


$43,143.34 
11,820.07 


31,323.87 


•|ff»ifA»g«L  — ProposaU  marked  thus  (•)  being  the  lowest  and  the  bidden  ooosidered  reapooaible,  ara 
recommended  for  acceptance. 

BNG  93 24A 
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No.  10.— Jti<r««t  9f  frapotaUrtetivtdin  rmponie  Co  tdvertitamait  ^aUd  Janmarnti, 
189$,  opewed  tUt  day  by  Capl.  John  Millit,  Corj-  ofEngintcri,  for  Ute  MMtnuIlM  ^ 
lette$  (•>  lAc/rarfk  iiilricl,  tmjTocinf  Mi«ti4*ippi  Rivv. 


Nuueuiditddicag  of  bidder. 

Ij>ke  Botkho  Ibtw  dIslrlcL 

Battle  GrouDil. 

Irving. 

Oronge  Gpotb, 

So. 

II 

r 

-1 

i 

1 
1 

B 

1 

« 
1 

f 
1 

1! 

si 

1 

1 

1 

i 

■s 

1 

'a 

s 

loh«J»*B-mv«,,M«mphl. 

ftf. 

M 

IBi 

<Y.. 
181 

S.S27.M 
1.  585.08 

CO, 

rti. 

2T1 
So 

IU,M5,S2 
S,52J,7a 

Ctt. 

« 

41 
117* 

'1« 
2t 

Si' 

» 
16 

a 

15 

19,150,81 

Philip  J.  ReiUj.  Ke«  Orlnuifc 

a.]37.S9 
3.IZT.S9 

3.W7.7* 

J,  733.  IB 

2. 01. 70 

Chiirl«T,'irottlifiij(lon,i>oU. 

^ 

30 

6.7*7.65 

W.  L.  Klllebrew,  GncDillli. 

K.  W,  Uul<m    ft   Co.,  N«w 

1S.1 
18 

■ITl 

•17i 

*.sea.5ii 

*,522,66 
^^78,(^7 

i.3U,<l 

191 
Ml 

22 

e.a*B.B 

B,H8,05 
10,27S.*2 

30 

OrMiw,  Biwen  &  Co..  Kaw 

11 

JobD  CliiT,  itow   Orluna, 

' 

la 

„ 

•' 

2,798,37 

*" 

Name  and  oddrMi  of  Wd.lcr- 

Lako  BorgBO  levoa  diiUiol, 

Kb 

Kll.li  Tom. 

BLClklr. 

Uon  Plalilr, 

Mo, 

31 

^1 
If 

1! 

J 
1 

it 

5I 

i 

1 
1 

II 

MS 

i 

i 
11 

1! 

CT.. 

M 
221 
18.* 
« 

13 
17 

1 
■s 

1 

JohniDD  *  EulliTin,  Menphli. 
J.  V.  Co'lomi'ii,'  NoV  Utl'uinBi 

so 
ail 
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18.  M 
•1*1 
Ifft 

i"i 

»1,DM 

*i> 

19 

CO, 

20 

2o'l' 
90 

«,333,11 
0,IM,BO 

2=1 
».* 

1A71 

a.5Hi.K 
3.  wo.  33 

8. 507.00 
2,8*1.00 

2,B«t.M 

i,i»o.»o 
3.en.'>i 
2.  nil  OB 

Juiuu  Ilym^   BaCnn  Ilouee, 

Ut  1,709 
161  '^ 

Philip  J.  Belllr.  New  OrleMiH. 

11.  B 

111,7* 

IS 
10.73 

■u 

19 

I.BOT,** 

S,  050,  20 
1,820-12 
B,  871, 57 

CburlM     T.      WonlilDgUin, 

IS 
•l«i 

IBt 

5.SII) 
*.K5 

*,S40 

W.  L.  KillBbrew.  GreenvlUo, 

■^oSL?;*-'..?.:.?"" 

GremB,  Ragtrm  ft  Co.,  N«w 

Frank  M.MoI*DabUii.Weni- 

_ 
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No.  10. — Ahttmot  of  propo9aU  rtceived  in  rmponae  to  adrcrtitement,  etc, — Continued. 


AnotnMBt  firoBi  appropriation  to  I>e  made  for  fiscal  year  ezHlinR  June  30, 18M : 

Amoant  aTailaule,  A  Imt  ract  No.  1 

Amount  eovered  by  this  abntract 


Lake  Borg^ne 
levect  diittnct. 


II38.M1.75 
2A,  !>&5. 25 


12,986.50 


Propoaala  markKl  thus  (*)  beine  th«<  lowest  ivf;ular  bids  and  the  bidders  considered  reapon- 
■fMa,  WW  gseommepded  for  acoeptooce.    Bid  of  John  Cleary  inooniplete. 

The  leportt  of  aasiBtantH  in  local  charge  of  the  different  levee  districts  are  as  fol- 
lows: 

BKFOBT  or  ASSISTANT  ENGINEKR  DOUGLAS,  IX  LOCAL  CHARGE  OF  THE  LOWER  TENSAS 

LEVEE  DISTRICT. 

Natchez,  Miss.,  May  SO,  ISDS. 

8ix:  I  haTe  the  honor  to  Bnbmit  the  following  report  on  the  work  under  my  looal 
oliarge  for  the  period  from  June  1,  liiQ2,  to  May  3<)^  1S93: 

LOWER  TENSAS  DISTRICT  LEVEES. 

ConsimetUm, — At  date  of  last  report  no  work  was  in  progress,  all  levee  constmc- 
tion  undertaken  having  been  ct>uipleted. 

The  general  condition  of  the  work  was  fair,  as  has  been  proved  by  the  passing  of 
the  flood  of  18d2  without  a  break  in  the  line  of  lovees.  Some  levees  were  threatened 
by  eaving  banks  and  others  were  deficient  in  sect  ion  or  low  in  grade. 

I>aring  the  past  season  the  construction  or  extensive  enlargement  of  22.4  miles  of 
levees  was  undertaken.  Of  this,  6.5  miles  was  new  embaukment  and  15.9  miles 
laising  and  enlargement  of  existing  levees. 

The  special  features  of  construction  of  levee  embankments  this  season  have  been 
the  limited  use  of  muck  ditches,  the  cutting  down  or  leveling  oft'  of  old  levees  before 
enlargement,  the  variation  of  the  land  nlopc  in  proportion  to  the  height,  and  the 
use  of  tile  drains  to  carry  off  seepage  water  f^om  the  toe  of  the  lund  slope. 

All  the  conditions  have  been  favorable,  and  with  the  experience  of  jiast  years  as  a 
gnide  the  several  levees  were  surveyed,  let  to  contnu't'Ors,  commenced,  prosecuted, 
■ad  completed  without  incident  of  considerable  interest.  I  give  in  detail  such  infor- 
mation  as  will  be  of  value. 

Mard$crabble  {641  i2.). — New  levee ;  length,  5,360  feet ;  height  above  natural  surface, 
from  7.5  to  16.1  feet;  grade,  3  feet  above  high  water  of  1S92;  crown,  8  feet;  side 
slopeay  3  to  1  on  river  side  and  2i  and  4  to  1  on  the  land  side ;  conteiit-s,  H4,373.74 
cnoio  yards.  The  embankment  was  built  with  the  broken  back  or  hollow  slope  on 
the  land  side  made  by  giving  the  bonk  an  iucliuation  of  2^  to  1  for  the  first  5  feet 
below  grade,  and  thence  4  to  1  to  the  natural  surface.  This  levee  was  an  extension 
down  stream  of  the  Hardscrabble  levee  of  1891-*92,  and  its  construction  was  rendered 
necessary  by  the  continued  caving  of  the  river  bank  in  the  Hardscrabble  IkmuI.  llio 
contractors  commenced  operations  November  22, 1892,  but  x>rosecuted  the  work  rathex 
■lowly  during  the  favorable  working  season.  The  usual  spring  rains  came  on,  labor 
became  scarce,  and  when  the  contract  date  of  completion  March  1,  1892,  arrived  the 
embankment  was  only  about  half  comi)leted.  Fortunately  the  front  levee  still  lield 
■nd  the  river  did  not  rise  to  a  dangerous  height.  The  contract  was  extended  to 
April  1,  to  April  15,  and  again  to  Mav  1,  1893.    Ihe  levee  was  finally  liuished  April 

a^i«». 

Bomdurani  {64$,  6  R.), — New  levee ;  length,  3,422  feet ;  height  above  natural  surface, 
from  3.5  to  13.8  feet;  gi'ade,  3.7  feet  above  high  water  of  1)^2;  crown,  8  feet;  side 
dopes,  3  to  1  on  the  river  side  and  2^  to  1  on  the  land  side;  contents,  23,795.92 cubic 
Tnras. 

In  1882-'83  the  United  States  built  a  levee  at  this  point,  and  almost  evfjx y  year 
rince  the  rapid  caving  of  the  river  bank  has  necessitated  the  construction  oT'a'new 
leree  either  by  the  Genei*al  Government,  State,  or  local  authorities.  During  1883 
■nd  1SB4  the  bank  line  recede<l  1,700  feet  in  eighteen  months,  the  most  rapid  caving 
thnt  I  have  ever  hgar^l  of.  The  present  levee  is  the  last  but  one  that  it  wouhl  be 
^ncticable  to  buini  between  the  Mississippi  Kiver  and  Lake  Bruin.  Work  was 
eomunenced  November  li,  1892,  and  the  levee  was  completed  December  30, 1892,  forty* 
■OT«n  days  in  advance  ox  contract  time. 


J 


3892      REPORT   OF   THE    CHIEF   OF    CNOINEEBS,  U.  S.  JkSMT. 

OranmeMlo  IFioiWMa  (69f  £.)•— Enlargement  irorl;  lenztb,  26,100  feet;  lie|^* 
above  naturml  Bnrface,  from  4.8  to  20.5  feet;  |;rade,  2^  feet  above  high  water  of  lra2; 
orowD,  8  feet;  Bide  «lopM,  3  to  1  on  river  aidu  aud  1!^  to  1  on  the  laud  aide;  eoiit«utB 
to  date,  1(^,411.18  cubic  yards.  This  levee  is  to  be  tiledrained.  Under  the  name  of 
Grasamere  to  Wiccema  was  andertaken  the  tiret  Hectiuu  of  the  general  railing  and 
enlargement  of  the  United  Stntra  Lake  Conccjrdia  I*vee,  constmtted  in  IS&l-'SS. 
The  whole  of  the  line  around  the  lake,  a  distnuceof  about  l!l  niilee,  haa  beenaeourre 
of  great  expense  for  protection  iliirinp  hi^h  water,  aa  it  was  low  in  grade  and  weak 
in  wction.  L'rcTRMCB  occurred  in  ISm,  18K0,  and  ISUl.  The  work  done  tliie  season 
was  recommended  as  far  back  as  1885.  The  coiitrnctors  bpgiinwork  November  3, 
1892,  and  completed  embankiui'iit  work  April  10,  1603.  The  dilhcultv  of  oecuriog 
tilee  nnd  their  mm-delivtirv  until  the  river  became  too  higb  to  place  uiem,  huB  pre- 
Tcnteil  the  completion  of  tliin  portion  of  the  work.  Tbe  ilelay  necessitated  repeated 
extennioiu  of  the  contract  time,  and  the  work  is  not  yet  GiiiHhed. 

Wieetaia  to  Ftelektr  {693  It.). — New  and  enlargvnient  work:  lenfctb,  23,071  feet; 
heigbt  above  nutnral  aiirfaie,  from  5.1  to  30.5  fuet;  grade,  2^  lept  above  high  water 
of  16^;  cronii,  8  ftetj  aide  BlnveB,  3  to  I  on  tbe  river  side  and  2i  to  1  en  the  laud 
ride:  coDteolH,  131,169.17  cubic  yards,  lliis  levee  is  tile  drained  aud  is  the  aecoud 
section  of  the  Lake  Concordia  etilarjjcmeut.  The  slretch  covers  whnt  has  been 
termed  tbe  "  bayou  region,"  wheu  all  the  crevaasca  of  reccut  years  have  occurred. 
It  ia  geuerally  rather  huuvy  work,  as  tlicre  ore  sevenil  dikes  closing  bayous,  amongst 
others  the  Bayou  Cocodrie.  Ooostructiou  was  cotiiiiieiiced  November  18, 18i)2,  and 
tbe  levee,  including  the  tile  driiins,  completeil  April  IM,  VSfi.  The  contract  time 
was  repeatedly  eitendiKl,  the  last  extension  being  to  May  15,  1893. 

FUUher  to  Minorca  {699  if.).— New  and  enlargcmrut  workj  lengtb,  18,423  feet; 
height  above  natural  snrfaoe,  ft'Om  5.6  to  16.7  feet;  grade,  2^  foot  above  high  water  of 
1892;  orown,8fet.'t-,  Bide  elo)ieB,  3  to  1  on  the  river  side  and  2^  to  1  on  the  land  side; 
oont«utB  to  date,  1 19,837.68  cubic  yards.  Tile  drains  were  to  be  used.  This  ia  the  third 
section  of  the  rHiBiiig  aud  enlarging  of  Lake  Concordia  levee.  Contractors  com- 
menced work  Novemlier  14,  1802,  nnit  the  eiiibiinkmcnt  was oouiiiletud  April  20, 1893. 
Fourteen  hundred  and  (orty  linear  feet  of  tiling  bas  been  laid,  but  on  account  of 
delay  in  delivery  of  tiles  this  jiurtiou  of  tliu  wiirk  ban  nut  been  completed.  There 
romaioB  on  this  levee  a  short  piece  of  old  Fiubaukment  which  was  not  raised  or 
enlarged,  as  it  is  iuteiidod  to  re|>luce  it  by  a  piece  of  entirely  new  levee  939  feet  long. 
As  van  the  ciiEio  on  other  levees  ttiut  were  to  be  tile  drained,  the  contract  time  had 
to  be  repejiitcdly  extended  on  account  of  difficult;  iu  obtaining  tiles.  The  contract 
Is  still  in  force  at  date  of  report. 

ilinarca  to  Miuort  {70S  S.), — New  and  enlargement  work;  length,  17,775  feet; 
height  above  natural  surface,  from  4.7  to  14. IS  fuet:  grade,  2^  feet  above  high  water  of 
1892;  crown,  8  feet;  side  nlopca,  3  to  1  on  tlie  river  side  ami  2f  to  1  on  the'land 
aide;  contents  to  date,  8I>,058.H8  cubic  yardn;  levee  to  be  tile  drained,  'lliis  is  the 
fourth  and  last  section  of  the  Lake  Concordia  enlargement.  The  Iqfigth  of  tbe  work 
as  projected  was  21,I>-19  feet,  but  on  account  of  scarcity  of  funda  3,774  feet  of  the 
old  levee  remains  untouched. 


Some  of  the  uutoui'hcd  work  Ib  to  be  new  levee^utthe  greater  portion  in  enlarge- 
ment.   Work  was  commenced  on  November  14,  1892,  and  oil  of  the  cmliaiikiuc-"  ''  - 


which  there  were  funds  to  pay  fur  finished  March  10,  1893.  TUo  laying  of  the  tile 
drains  was  delayed  by  non-rec<>ipt  of  tiles,  and  this  portion  of  tbe  work  is  not  com- 

Sleted.  Sixteen  bunitred  and  twenty-six  feet  {linear)  of  tiling  has  been  laiil.  'llie 
elay  in  receipt  of  additionul  tiles  has  necessitated  tbe  repeated  extensions  of  the 
cunljract  time,  and  the  woi'k  is  not  yet  complcteil. 

Jforrillc  {710  K.), — New  lovoo;  length,  5,200  feet;  height  above  notural  aurfuco, 
ftomS-S  to 9.7  feet;  grade,  2i  feet  above  high  water  of  1892;  crown,  8  fu«t;  side 
slopes,  3  to  1  on  the  river  side  and  2^  to  I  ou  the  laud  aide;  contents,  ^,592.52  cubic 

l^e  olil  leveo  in  f^out  wan  on  tho  immediate  edge  of  tbe  river  bank  and  at  one 

Slut  had  partly  caved  iu.  Tliubank  is  eaviug  gradually  and  the  deatruction  of  tbe 
•nt  liuo  a  question  of  bnt  abort  time. 

Tbe  contructora  begun  oiH'niliou  im  llic  uew  levee  November  3,  1892,  aud  com- 
pleteil  it  ou  Doceiuber  it,  lifV'.i,  sixty-eiglit  days  in  advance  of  tho  contract  time. 

^tk  i'(iHd(7;j>  A.).— >'ewlovcc;  length,  ti,365  feet;  height  above  natural  snrface, 
from  6.5  to  15.4  fbet;  grade,  2^  feet  above  higU  water  of  1892;  crown,  8  foet;  aide 
slopes,  3  to  I  on  the  river  aide  and  2^  to  1  on  the  Inud  aide;  coutento,  60,710.76  cnble 
yarda.  Aratber  unusual  condition  of  alfairs  Inw  devehipod  at  this  locality.  Here 
the  United  States  has  built  several  levees  under  different  names,  the  first  being  in 
J882-'83-'84,  under  tbe  name  of  liicei.s  to  Fa;^^  iew.  A  portion  of  this  line  was 
breached  by  caving  banks  in  1887,  and  a  loop  leveo  nuder  the  name  of  Deer  I'ark  had 
to  be  built  in  ISUO-lll.  This  latter  leveestill  holds,  but  at  tfao  time  of  its  constmo- 
tion  tho  funds  were  limited  and  the  lower  wiug  could  not  be  carried  as  far  down- 
itream  as  would  have  been  desired.    Aiter  the  subsidence  of  Uie  flood  of  1893  it  WM 
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rrmsideTed  that  the  cavinjif  of  the  rivor  bank  would  hroach  thiH  lower  winp:  before  the 
hurh  water  of  1893,  and  an  extension  10,365  l*'et  Ion*;  of  tlie  curtain  of  tlio  levee  of 
lWO-^1  waa  surveyed  and  let  nndor  tlie  namo  of  Fish  Pond  Levee.  There  were 
,  some  objeotionH  on  the  part  of  property  owners  as  to  the  location  of  the  line,  wliich 
delayed  matters  so  that  it  was  not  until  February  14,1S03,  that  the  con  tractors  com- 
menced work.  In  the  lueau while  the  condii  ion  of  affairs  as  rof^ards  the  exi8tin<;  line 
had  materially  chanj^ed.  Thecavin/;  bank  instead  of  breaching  the  lower  win^  of 
the  Deer  Park  levee  of  1890-'U1  had  eaten  in  with  j^reat  rapi<lity  toward  the  curtain 
or  main  portion  of  that  levee,  promising  its  early  destnu'tion  from  end  to  end. 
Under  thecircunistances  all  work  on  the  upper  4,0<X)  feet  of  the  Fish  Pond  Levee  was 
BUBpenried,  pending  a  change  of  line  and  extension  upstream.  This  survey  can  not 
be  made  for  final  location  until  the  subsidence  of  the  high  water  of  18i)3  and  the  cav- 
ing of  the  river  bank  recommences.  Work  on  the  remaining  6,3(>5  feet  of  levee  was 
pOBhedaud  it  was  com])leted  A]u-il28, 1893. 

Repairs. — ^The  rei>air  work  during  the  past  season  has  been  (confined  principally  to 
two  of  the  largest  United  State's  levees  in  the  district- — Hard  Times  (G33  R.)  and 
Gibsons  Landing  (G83.5  R.),  the  former  crossing  the  foot  of  Lake  St.  Joseph  and  the 
latter  the  foot  of  Lake  St.  .Tohn.  It  was  desiird  to  ])lace  the  very  large  dike«  cross- 
ing these  lake  beds  in  as  nearly  an  absolutely  secure  condition'  as  posnible,  for  if 
they  flhonld  be  destroyed  by  a  crevasse  it  would  be  almost  impossible  to  rebuild 
them. 

The  work  was  done  by  hired  labor.  A  force  averaging  about  (50  men  was  organ- 
ized and  placed  on  tlie  quarter  boat  Xew  Orleans  on  November  22,  1802,  and  the 
repairs  to  the  Gibsons  Landing  Levee  ((ks3.r)  U.)  were  commenced.  The  lev«e  was 
generally  repaired  where  gulliod  by  rain  wash,  but  the  major  porrion  of  the  work 
waa  done  on  the  dike  crossing  l^ake  St  John.  The  length  of  tlie  dike  is  about  1,7()0 
feet  with  water  on  both  sides.  In  conseipienee  eartii  liad  to  be  hauled  from  either 
hank  of  the  lake,  which  made  the  work  slow  and  expensive.  The  dike  was,  how- 
erer,  thoroughly  repaired  and  enhirged,  the  work  being  com]deted  January  17. 1893. 

The  quarter  boat  and  force  were  then  transferred  to  Hard  Tinu's  levee  (633  K.),  and 
work  on  the  dike  across  Lake  St.  .losrph  commenced.  This  dike  has  always  given 
trouble  on  account  of  the  embankment  sinking  into  the  soft  lake  bed.  It  had  been 
repeatedly  raised,  but  without  proportionati?  enlargement  of  base,  and  the  result 
waa  a  nairow  crown  and  hollow  slopes.  These  defects  wer«^  thoroughly  repaired  for 
a  distance  of  about  1,000  feet,  and  as  the  sinking  a])pears  to  have  ceased  the  dike  is 
BOW  probably  stronger  than  the  levees  in  the  vicinity.  Here  also  the  work  was 
slow  and  expensive  on  account  of  the  ditliculty  in  ol>taining  earth,  which  had  Uy  bo 
wheeled  long  distances.  The  rei)airs  contemplated  by  the  hired  labor  force  were 
completed  February  28,  1803,  and  the  force  lUsehargiMl.  The  <iuarter  boat  was 
returned  to  Natchez  and  laid  up  in  rea<lincss  for  high-water  protection  work  should 
it  he  necessary. 

A  portion  of  tlfe  Hardscrabble  Levee  (<>39  K.)  of  1801 -'02,  had  sloughed  and  settled 
helow  tjrade.  It  was  a  small  ntfair  and  repnired  by  phieiug  IW2  cul)ic  yards  of  earth 
on  the  Tow  place,  under  an  informal  agreement.  This  levee  work  was  done  in  March, 
1883. 

SURVEYS   LOWEK  TKXSAS   LKVEK   DISTKICT. 

An  nnnsnally  Ijirge  am<mnt  of  this  sort  of  work  has  been  done,  and  a  survey 
party  liaabeen  almost  constantly  in  the  field. 

The  work  has  been  somewhat  varied,  consisting  of  the  neeessarv  surveys  for  cur- 
rent levee  eonstruetion,  surveys  for  work  Ut  be  done  under  the  allotment  for  l.S03-'04, 
and  preliminary  surveys  where  existing  levees  were  threatenetl  by  caving  banks. 
Several  extensive  ])reliminary  surveys  or  examinations  wen*  maile  in  accordance 
with  resolutions  of  the  Commission,  to  obtain  data  as  to  condition  of  existing 
levees,  cost  of  closing  gaps,  and  ])raeticabilily  and  cost  of  new  levee  behind  Lake 
Bmin  and  St.  .loseph  should  it  become  necessary  to  abandon  existing  front  ]in<\  4'tc. 

I  give  the  work  in  detail,  not  in  the  order  in  whieli  it  was  done,  but  from  the 
upper  limits  of  the  district  south,  taking  the  right  bank  first: 

At  HHd  Ltvte  (605  K.)  the  existing  line  is  seriously  threatened  by  the  caving  of  the 
liver  bank.  A  careful  survey  was  made  and  22,r>H8  feet  of  new  levee  staked  out. 
The  old  levee  was  traversed  for  33.(KX)  feet  and  about  6^  miles  of  b.'ink  line  run. 

The  Commission  had  made  an  .allotment  of  $5.0<M)  towards  the  raising  ami  <>nlarg- 
ing  of  the  levee  on  Davis  Island  (ti22  li.).  Here  the  existing  levet?  was  traversed  for 
6  milee  and  leveled  and  cross-s(H'tioned  for  22,160  teet. 

Hmrdtime^  I.evee  (6:53  K.)  the  U)))»erend  of  the  old  Hardacmhhle  (r>38.5  K.)  and  lower 
Svtrgremi  (637.5  R.)  were  traversed,  cross-sectioned,  leveled  for  raising  and  enlarge- 
ment for  a  distance  of  about  12,000  feet,  and  O.O(X)  feet  of  shore  line  was  traversed. 

The  lower  or  new  Uardsurabble  Levee  (611  K.)  5;c{G0  feet  long,  was  surveyed  and 
■tekadoat. 
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At  Bondmrmitt  (U2  B.)  the  old  Istm  wm  tMrorwd,  laveled,  and  eroM-Motlanad 
:  prepBTatory  to  raiaiug  and  enlAreing  for  ■  leDfftli  of  8,300  feet,  and  Om  new  Boiid>- 
rant  Levee  (6t3.6R.).  3,422  feet  long  surveyed  audBlsked  oat.  A  prouMctlva aztMi- 
Bion  of  ttuH  line  6,630  feet  long  was  also  surveyed  and  BtaLed  oat.  The  old  lerea 
was  traversed  for  about  3  miles  and  30,000  feet  of  bank  line  ran. 

A  resolution  of  the  Commissinn  dinx^ted  that  asnrvey  be  made  for  a  levee  bebind 
lake  St.  Joseph  (632  E.)  and  X.ake  Bruin  (643  B.)-  This  anrve;  was  made  and  98,888 
feet  of  levee  line  located,  leveled,  and  topography  taken.  Four  miles  of  shore  line 
in  ftont  of  Lake  Brain  was  txaversed. 

It  waa  thoagbt  that  a  new  levee  might  be  required  at  CoUage  Home  (619  R.}.  A 
reoonuoissanee  of  eiiiitmg  levee  and  bank  line  was  made,  from  the  resolta  of  wbicb 
it  was  decided  that  a  new  levee  wae  not  required  at  present. 

At  Vpprr  Jitatpe  (657  K.)  the  caving  of  the  river  bank  had  recommenced  and  huli- 
cated  that  a  prospective  new  levee  would  be  required  in  the  near  future.  The  oU 
levee  waa  traversed  for  30,000  feet  and  3  milps  of  bank  line  ran.  Preliminary  sqt- 
Tey  of  S£I,000  feet  of  new  levee  line  was  made  for  estimating  contents,  ooat,  and  belt 
location  for  prospective  new  line. 

The  Gibson  Landing  Levee  (683,5  R.)  was  traverted  and  leveled  to  determine  teU 
tlement  tar  13,888  feet,  and  the  dike  orossiug  Lake  St.  John  cross-sectioned  tot 
repair  work  for  about  2,000  feet. 

Bide  Point  Levee  (690  B.)  was  traversed,  leveled,and  orass-sectioned  for  almurtli 
of  16,974  feet. 

The  whole  line  of  Lake  Concordia  Levee  (692  B.  to  702  B.)  was  snrveyed,  the  total 
length  of  line  being  93,711  feet.  Of  this  10,069  feet  was  new  line  to  replace  «xiat- 
Idji;  levee  where  too  close  to  the  lake  bank,  and  the  remaining  83,<i&2  feet  cioas^eo- 
tioning  of  old  levee  for  raising  and  enlargement.  The  levee  being  very  irregular  in 
shape,  the  field  work  was  very  tedious,  requiring  something  over  1,100  orosa-aec- 

Between  JnMuIdU  and  Mora  (702B.  to  709  B.)  extensive  snrveys  were  made.  Sot- 
eral  alternative  levee  lines,  aggregating  36^600  fiset  in  length,  were  staked  oat.  The 
old  levee,  for  s  distaac«  of  46,000  leet)  waa  traversed,  and  it  was  croaa-sectioned  for 
a  length  of  29,000  feet.     Eight  miles  of  bank  line  was  meandered. 

At  iforrill*  (710  B.)  the  new  levee,  5,200  feet  long,  waa  snrveyed  and  staked  ont 
and  about  2  miles  of  shore  line  and  old  levee  traversed. 

The  old  levee  ttom  AforrilU  (710  B.)  to  Greens  (721  B.),  a  distance  of  28,169  feet, 
waa  travented  and  croM-sectioned  for  raising  and  enlarging. 

Fuk  Fond  I-tvte  (723  B.),  10,365  feet  long,  was  located  and  staked  ont  and  about 
3  mites  of  bank  line  meandered. 

Preliminary  surveys  of  proposed  levee  lines  were  made  between  Fairview  (728  R.) 
and  Union  Point  (712  K.)  inclnding  the  Bougere  Crevasse  (739  B.).  The  length  of 
line  surveyed  waa  R3,370  feet,  and  6  miles  of  shore  line  was  traversed. 

This  completes  surveys  in  the  lower  Tensas  Levee  district,  but  other  work  was 
done  on  the  left  bank  in  what  has  been  termed  the 

Big  Blade  LeoM  4ittriet, — A  resolntiou  of  the  Commission  directed  that  a  sorvey 
be  mode  from  the  bluff'  just  below  Warronton  Landing  (606.7  L.)  to  Grand  Gnu 
(636.2  L.),  and  from  Bodnoy  (6E2  L.)  to  Coles  Creek  (672  L.)  to  aacartain  the  eondi- 
tioD  of  present  levees  and  estimate  the  coat  of  restoration. 

These  surveys  have  been  mode.     Between  Warienton  and  Grand  Oulf  17  milea 
of  levee  was  traversed  and  leveled,  old  levees  were  located  and  cross-s>    " 
preliminary  locatiuns  for  new  levees  were  made.    About  7  miles  of  si 

Between  Bodney  and  Coles  Creek  13}  milea  at  line  waa  tfavetsed,  leveled  ud 
crosaed-sectioned;  existing  lereee  wen  located  and  preliminary  iGiea  for  new 
lerees  run. 

Sketch  maps,  profiles,  and  estimatea  of  all  field  work  were  made  by  the  survey 
party  while  in  the  field. 

1  Bummarlze  the  work  as  followa; 

mis*. 

Hew  levees  (lines  located  in  detail) 18.8 

Old  levcBB  cross-sectioned  for  enlargement 38.4 

Old  lavees  traversed  for  topography,  etc S8.1 

Shore  or  bank  lines  ran  for  topography,  etc 39.0 

Preliminary  surveys  for  levee  lines 71,0 

Total 199.3 

BUmiAST. 

To  snmmariEe  rreults  It  can  be  stated  that  the  general  oonditlon  of  tke  leveea  In 
the  Lower  Tcnnns  Levee  district  has  been  greatly  improved  by  the  work  done  dur- 
ing the  past  season,  and  a  lung  etep  made  m  the  direction  of  a  safe  and  reasonabl* 
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j  '^emuuMnit  line.    There  aie  yet  Iobc  Btretohee  of  levee  low  in  g^rade  and  weak  in 
■ection  that  would  be  a  sonrce  of  anxiety  dnring  extreme  floats.    Caying  banks 
'  threaten  tome  portions  of  the  line,  and  foreshadow  the  abandonment  of  many  miles 
;  of  existing  effeoiiTe  leree,  but  all  the  defects  are  known  and  will  probably  be  remo- 
ved. 

The  special  features  of  levee  censtmotion  tried  dnring  the  past  season  appear  to 
I  have  been  snooessfhl.  The  tile  drains  have  done  the  work  expected  of  them,  and 
•  Hm  land  base  of  the  levee  kept  dry  and  hard  by  the  seepage  water  being  carried  off 
thronch  the  tiling.  The  omission  of  the  muck  ditch  has  resulted  in  economy  of  con- 
struction without  any  injury  to  the  levees,  and  the  broken  back  or  flattening  of  the 
lower  XK>rtion  of  the  land  slope  in  high  levees,  while  not  yet  tested,  will  be  of 
undoubted  benefit  to  levees  exposed  for  a  long  time  to  the  strain  of  extreme  high 
water. 

i     The  total  length  of  effective  levees  in  the  Lower  Tensas  district  is  now  125  miles. 
'  Of  this  66.7  miles  are  levees  built  by  the  United  States,  being  47  per  cent  of  the 
whole  in  reference  to  the  length. 

The  total  estimated  cnbioal  contents  of  existing  effective  levee  in  the  district  is 
7,000,000  cubic  yards,  of  this  4,000,000  cubic  yards  is  contained  in  the  United  States 
levees,  bein^  67  per  cent  of  the  whole  in  reference  to  quantity. 

As  the  United  states  lovees  are,  generally,  very  heavy  ones,  crossing  old  lake  beds 
and  low,  heavily  timbered  swamps,  I  estimate  their  present  value  at  $1,000,000.  They 
have  cost  more. 

In  the  Lower  Tensas  district,  during  the  past  season,  6.8  miles  of  new  levee  has 
been  built,  and  15.4  miles  of  old  levee  extensively  enlarged,  a  total  of  20.7  miles  of 
levee  containing  642,960.25  onbio  yards  of  earth. 
Very  respectfully,  your  obedient  servant, 

H.  8.  Douglas, 
AsHntant  Enffimeer, 
Capt.  John  Miijjs, 

Corps  of  Eng'meerSf  U.  8.  A» 


The  report  of  Assistant  Engineer  William  J.  Hardee,  in  local  charge  of  the  Atoha- 
fidaya,  rontchartrain,  and  Lafourche  levee  districts,  is  as  follows: 

Baton  Rouok,  La.,  May  Sl^  189S. 

Sib:  I  have  the  honor  to  submit  the  following  report  for  works  under  my  local 
direction  for  the  year  ending  May  31, 1893 : 

Between  the  month  of  Ked  River  and  New  Orleans  the  flood  of  1892  attained  a 
maximum  of  1.7  feet  above  the  highest  previously  known  flood. 

At  the  close  of  the  annual  report  that  flood  had  practically  subsided  and  the  river 
.  was  generally  falling  rapidly. 

Bight  hank  heUno  Bed  River, — The  levees  on  the  right  bank  below  Red  River, 
.  though  tested  to  their  utmost  capacity,  were  intact,  allcrevasses  having  been  closed 
:  within  a  few  days  after  their  occurrence,  but  the  lines  were  considerably  washed 
,  and  worn  by  the  lon^;  strain  put  upon  theui. 

Shortly  after  the  river  had  returned  to  within  its  banks  a  careful  inspection  dis- 
closed tnat  the  levees  constructed  by  the  United  States  had  suffered  but  slight 
injury. 

<  The  Highland  Extension  (814.5  R.)  and  Mayflower-Union  (835  R.)  were  wave- 
washed  in  places  and  the  sod  on  the  Aront  slope,  where  covered  by  water,  ha^l  failed 
to  grow.  These  were  the  only  levees  requiring  repair ;  all  others  wore  found  in 
good  condition. 

Left  hank  helow  Bed  Biver, — ^The  general  lino  of  levees  on  the  left  bank  below  Red 
River  had  suffered  badly  from  the  flood  of  1892  and  Ave  crevasses  existed^  through 
whtoh  the  water  continued  to  flow  until  the  water  reached  a  low  elevation.  Tne 
United  States  levees.  li»e  those  on  the  right  bank,  were  carefully  inspected  and 
found  to  be  in  generally  good  condition.  No  material  damage,  necessitating  repair, 
•xisted. 

GENERAL  METUODS. 

Auifnment, — On  August  17, 1892, 1  was  assigned  to  local  direction  in  the  Atchafalaya 
Section,  extending  on  the  right  bank  of  the  Mississippi  River  ftom  the  mouth  of 
Red  Biver  to  the  north  bank  of  Bayou  Lafourche,  a  distance  of  122  miles;  the 
Lafourche  Section,  extending  on  the  right  bank  of  the  Mississippi  River  from  the 
•onth  bank  of  Bayou  Lafourche  ( Donaldson ville)  to  the  city  of  New  Orleans,  a  dis- 
tance of  79  miles,  and  the  Puutchartrain  Section,  extending  on  the  left  bank  of  the 
Mississippi  River  from  the  city  af  Baton  Rouge  to  the  city  of  New  Orleans,  a  dia- 
tanoe  of  132  miles. 
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jSHrvqr*.— On  AagoBtM  ftnd  25, 1893,  the  Board  of  U.S.EDftineer  OfSoars  on  th« 
Building  and  Kapa&  of  Lbvau  made  ui  examination  of  the  pointa  auggeated  bj  the 
local  anthoritiB*  an  roqairing  new  levee*. 

Id  aoconUnoe  with  iaatructioiis  received  on  Angnst  17,1893,  two  anrrOT  parttM, 
atationedon  the  U.  S-qnarter  boat  Alpha,  which  waa  movt»d  by  ttaelannoli  .^lofka, 
were  organized,  and  on  Septembtir  6,  1862,  commenced  anireyins  and  staking  new 
levee  lines  designed  to  be  built  from  the  18S3  allotmenta  and  to  nave  a  net  grade  of 
2^  feet  above  toe  flood  of  1H92,  confomiing  to  diuwings  and  written  Inatructioni 
received  ftom  you.  Their  cruas  set'tiona  vary  according  to  height.  With  ft  net  fill 
of  15  feet  or  more,  crowu  8  feet,  riveT  alo|>e  3  to  1,  land  alope  2^  to  1  for  Qret  6  feet 
below  grade,  4  to  1  for  next  C  feet,  and  6fi-ct  to  t  I'or  remaining  height.  Tbia  section 
is  claaaed  A  in  this  report.  With  a  net  lill  ranging  from  10  to  15  feet,  crown  8  feet, 
river  alopeS  to  1,  landilope  2t  to  1  for  first  5  feet  twluwgmde,  and  4  tol  for  remain- 


ing height.    Thin  aeotion  la  claated  B  in  tbin  report. 
With  a  net  ■■ 


of  leaa  than  10  fpet,  crown  8  foot,  river  elope  3  to  1,  land  alope  2i  to 
1.    Tbia  aection  ig  claeaed  C  in  this  report. 

As  soon  as  anrveya  hod  been  made  tu  the  extent  of  the  1893  aUotmeiit  tbe  sanie 
anrvey  partiea  were  moved  to  Pioayunevillc  (795,6  R.),neArthe  head  of  tbeAtclu- 
falaya  district,  and  commenced  the  location  of  leveea  to  be  built  under  1891  allot- 

Tilt  drainage. — In  general  tlie  tilea  were  laiil  parallel  to  the  line  of  the  levee,  near 
its  rear  baae.  The  mains  were  designed  to  ilinuhari^  into  thu  misting  open  planta- 
tion ditohet,  and  auitalile  croM  ilrains  were  laid  from  the  maina  nnder  the  public  road 
to  secure  outlets  into  these  (liti^hes. 

Tbe  tile  draios  were  estimated  to  seciue  the  best  resulta  at  a  depth  of  nbout  3  feet 
below  the  natural  aurfaoe  of  the  ground,  for  the  reason  that  the  soil  neiir  the  surface 
of  the  ground  is  generally  porous,  susceptible  of  easy  pen'olation,  and  nilniits  of 
greater  tranupiration  than  the  body  of  an  umbuiikment  built  anil  coiupncted  by  tbe 
travel  of  teams.  Owing  to  the  shiillotrnesH  of  thu  pluutution  ditches  into  whicb  they 
are  made  to  discharge,  the  majority  of  tbe  drains  were  placol  near  tbe  surface  of  the 
groond.  Where  placed  within  a  less  depth  thun  1.5  feet  below  tbe  uatnral  surface 
they  were  laid  a  few  feet  within  or  under  the  base  of  the  levi'c,  to  secure  for  tbem  a 
suBioiuDt  covering  as  a  protection  against  crushing  by  paseiog  heavily  lundeil  vehi- 
cles. The  success  of  the  tile  drains  would,  in  my  oniuiou,  be  better  aaaured  if  the 
plantation  open  ditches  were  of  greater  depth,  for  then  the  tiles  could  be  placed  at 
a  lower  elevation  and  given  more  iurliiintiun. 

Jfuel;  or  hate  diichn. — The  plan  practiced  np  to  within  one  year  ngo  of  iDdiscrimi- 
nately  and  univeraally  cutting  muck  or  base  dicbeA  was,  as  wa«  done  liMt  aeasou, 
discontinued,  such  ditches  being  requirrd  to  be  duu  only  in  localitiea  where  the 
aarroiinding  conditiuua  sngepeted  the  exiHtence  of  hidden  subatuucmi  likely  to  eventu- 
ally  impair  tbe  integrity  of  tlie  lovt<e,  and  which  called  for  removal. 

iSnperrition. — The  method  of  supervision  employed  coiisisted  of  3  traveling  anr- 
veyoTs,  1  at  $125  pet  month,  2  at  $100  per  month  each,  whose  duty  it  was  to  visit  the 
sevitral  levees  as  required  and  execute  all  instrumental  work.  An  inspector  woa 
placed  in  local  charge  of  one  or  more  levees,  according  to  their  proximity  and  bit 
ability  to  properly  supervise  thu  work.  It  was  the  duty  uf  tbe  inspector  to  see  that 
the  general  speciGcntiuns  and  detailed  tlistructioiis  governing  the  work  were  prop- 
erly executed,  and  to  keep  a  daily  JoilTual  or  record  of  the  force  employed  and  other 
transactions  at  his  levee;  also  to  submit  weitkly  reports  of  same.  These  men  ware 
paid  $60,  975,  or  $90  per  month,  according  to  the  number  and  size  of  loveea  under 


)  time,  lis  the  boats  were  asHigned  to  duty  iindeT  my  direc- 
ind  iiab;/  and  tug  Comilock  and  lanuch  Jiatka  were  used 
for  short  periods  in  making  inspections  of  lovees. 


JlJotmait  end  dUpenttinn. — An  allntnieni 
this  district  for  tbe  tinf^l  yeai-  ending  Jui 
ending  June  30,18M. 

In  accordance  with  the  inatructioni  received  from  von.  lines  for  new  levee  were 
surveyed  and  staked  at  Barniza  (823  K.).  Belair  (82)<  K.),  Hickey  Upper  (811  R.), 
Medora  (t(2S  K.},  aud  Forlville  Lower  (853  K.),  lor  constructiou  uuiier  1893  allot 

C<m»truclio7i. — Work  wns  started  c 
that  contracts  had  been  made,  except 
of  fnnria. 

Large  forces  were  enijiloycd  nud  tbe  contrai'tors  were  generally  energetic  in  pros- 
•cnting  their  couttauts.    The  weather  waa  favorable  throughout  the  wiuter,  and 
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Mted  materially  in  the  accoiupliKlimcnt  before  high  water  ncaeton  of  the  large 

louot  of  work  niulertakeu  ami  roinitienced  so  late  in  the  HtMiHon. 

By  the  Ist  of  March  tlie  eiiibiiiikiiKMit  at  the  majority  of  the  l<;vo(fM  was  completed. 
All  were  completed  by  April  1.  ^luch  difficulty  was  experieuccd  by  the  contractors 
4n  sacoriDg  tiles  for  the  drains. 

Only  a  small  snpply  was  on  hand  at  the  factories  tributary  to  this  section.  These 
were  soon  exhausted,  and  the  factories  promptly  set  to  burning  more.  In  tlic  mean- 
time quantities  of  refuse,  consihting  of  under-burnt,  over-burnt,  and  niiHtsliapeu 
tileSy  were  sent  or  brought  to  the  leveos  for  placement  by  some  of  t lie  factories,  who 
endeavored  to  take  advantai^e  of  the  inexperience  of  tiie  eontract-ors.  .Such  tiles, 
of  coarse,  were  rejected,  resulting  in  the  delay  attending  the  receipt  of  new  ship- 
ments. The  delay  in  rece])t ion  and  placement  of  tiles  is  responsible  for  the  long 
lapse  of  contract  time  at  most  of  the  levees. 

The  contractors  for  the  Hiekey  Upper  hevee  experimented  with  a  mechanical  de- 
Tice  for  constructing  the  embankment.  While  the  principle  appeared  sound,  the 
machine  contained  many  delects  and  weaknesses,  resulting  in  freijiient  breakdowns 
and  consequent  delays. 

Tlie  contract  for  Hiekey  Upper  Levee  was  annulled  on  January  23,  1803.  A  new 
bnt  short  levee  was  badly  nei'ded  a  short  distance  below  Kli/a  (8-12  K.).  It  was 
awarded  to  W.J.  Bently  &  Co.  by  circular  letter  proposal,  and  work  was  promptly 
started. 

Muck  or  hose  ditch, — Of  the  17,1(11  feet  of  levee  built  in  this  district  1,.5(X1  feet  of 
mnckditoh,  measuring  •!  feet  at  top,  *J  feet  at  bottom,  and  3  feet  deep,  was  dug,  being 
about  9  per  cent  of  the  total  lcn;:tli  of  the  line. 

Surreya, — During  November  and  Pecembcr,  1H92,  and  January  and  February  1893, 
sarveys  were  made  at  the  following  piacs  with  a  view  of  constructing  such  lines  as 
might  recommend  themselves  as  necessary  to  be  2>aid  lor  undi^r  and  to  the  extent  of 
the  1894  allotment: 

New  Texas  (7»6  R.>,  Picavuneville  (7!»r>.  5  K.>,  St.  Francis (.'hurcli  (71W  R.\  Allendale 
(825  R.),  heUe  Valo  (825.5  K.),  Viola  (SL'7.ri  \l.).  Missouri  («-10  R.).  St.  Delpliine 
(840.5  R.),  Medora  Upper  (S5l  R.),  Rebecca  (K".7  H.).  Dunboyne  l-pper  (KjmR.),  iielle 
Grove  (870  R.),  Celesti^  (872  R.),  Mount  Salem  (^;72  R.),  and  Habin  (8711  R.). 

Of  the  foregoing  levees,  St.  Francis  Church,  IJelle  Vale.  ^lissouri,  Rebecca,  Dun- 
boyne Upper,  Helle  Grove,  Celeste,  Mount  Salem,  and  Habin  were  placed  under  con- 
tract.    Some  of  these  works  were  c.ommeu<'ed  as  early  as  Manrh,  18H3. 

General  effcciiceiirita. — l.)(>])ending  on  location  (sometimes  in  bend,  sometimes  on  a 
point,  or  again,  owing  to  location,  in  reach),  method  of  construction,  and  obstacles 
anticipated,  which  regulate  the  priee  of  work,  the  tabular  stateuient  ami  summary 
does  not  furnish  an  ae«'urate  conception  of  the  value  and  imporlaucti  of  the  work  exe- 
cuteil  respecting  its  relation  to  the  levee  system. 

To  better  illustrate,  it  is  fuitlier  stated  that,  based  on  the  lineal  length  of  the  river, 
the  channel  taken  as  the  line  of  etfectiveness.  the  17,1(>1  feet  of  embankment  in  this 
district  represents  15,7S0  feet  of  actual  ])rotection.  The  lengths  for  individual 
levees  will  be  found  in  a  tabulated  statement. 

And,  again,  the  general  line  of  h'vee  in  this  distrir-t  on  the  basis  of  new  grade  and 
section  is  estimated  to  average  12  i'vt^t  high.  Taking  the  contents  of  emhankment 
for  that  h(  ight  as  a  basis,  the  17. KM  feet  ot'rmbauknient  actually  constructed  repre- 
sents 22,3K^  feet  of  leveo  if  applied  at  otlier  points  where  the  average  prevails. 

TiU  drains. — The  minimum  grade  or  inclination  given  tile  drairis  in  tliis  district,  is 
0,1  foot  to  the  10()  leet.  The  longest  line  placed  with  the  minimum  gra<le  is  1,132 
feet;  the  shortest,  3(K)  feet. 

The  maximum  inclination  is  0.3  foot  to  the  KX)  fe<»t.  The  longest  lino  placed  on 
this  grade  is  30S  feet:  the  shortest  is  21't  fict. 

The  average  inclination  or  grade  is  0.17  foot  to  the  UM")  feet.. 

Be$MUM  of  UU  r/nii/M.— At  the  date  of  tin-  <'losure  of  this  report.  May  IM,  the  w.ater 
is  against  all  of  the  bn-ecs  in  thisdistrict  under  wliii-h  tili>  drains  have  been  placiul. 

An  in8])ection  of  thn  tile  dniiiis  di^clo^ed  that  the  di.Hehnri;!'  ends  of  thi*.  niiijor  ]ior- 
tion  of  tliem  had  been  cliokcil  with  nilt  waslieil  by  rains  from  the  eruhankments. 

This  was  prtinii)tly  lorrected  and  the  tiles  cle.ired  of  all  obstruilions. 

The  drains  are  running  ficely  every  whi-re.  keeping  the  b.iek  .*«lo]»e  of  the  embank- 
ment and  the  ground  in  the  rear  perfectly  dry,  indicating  clearly  the  ]>raeticability 
and  nsetulnesr^  of  such  .system  of  drainage. 

At  those  levees  where  no  tiles  were  laid  tin*  seepage  is  IVim*  and  the  base  ditchi's 
atthe  foot  of  the  land  slopt*  have  been  dug  toefVect  tlie  removal  of  the  Sfejiagi^  which 
was  saturating  the  embankment. 

Bepaira, — Tlu«  exjx'rience  of  i)revious  yenrs  has  shown  the  value  of  proper  «lrainage 
of  borrow  pits,  that  no  water  may  stand  in  them  when  the  river  returns  to  within  its 
banks. 

A  large  amount  of  standing  water  thrusts  just  no  much  additional  weight  upon  the 
bank,  keeps  the  bank  saturated,  audtendb  to  aggravate  caving.    This  standing  water 


3900      REPORT  OP  THE   CHIEF  OF   ENGINEERS,  U.  8.  AHMT. 

Lower  (883  L.),  Bariiside  (891  L.),  Unimi  Upper  (81)3  L.),  Union  Lower  (893  L.), Tip- 
pecanoe (804  L.)i  Peytaviii (894.5  L.),  Whitehall  (895  L.),  Teeaier  (909.5  L.),  Hope 
(916.5  L.),  Anchor  (928.5  L.),  and  Tradeau  f949  L.)- 

Constritetion. — Work  was  Htarted  on  all  of  the  above  soon  after  receipt  of  notice 
that  contracts  had  been  made  except  on  Anchor,  which  it  was  considered  advisable 
to  omit,  and  which  accordingly  was  not  advertised. 

A  balance  remains  nnapplied.  At  later  dates  contracts  were  made  for  the  con- 
struction of  levees  at  Lopez  (844.5  L.),  Jolisant  (858  L.),  Towlee  (851 L.),  and  Billings 
(852.3  L). 

Large  forces  were  employed  everywhere  but  at  Trudean,  and  the  contractors  were 
generally  energetic  in  the  prosecution  of  their  contracts.  Favorable  weather  was 
experienced  and  by  March  10, 1893,  all  embankment  was  completed. 

As  in  the  other  districts,  much  difficulty  was  experienced  in  securing  aooepiable 
tiles,  and  to  the  delay  in  their  receipt  must  be  credited  the  extended  dates  on 
which  levees  were  fully  completed. 

Several  shipments  of  inferior  tiles  were  received  at  leveee  in  this  dietriot  and 
were  rejected  as  a  whole. 

Daring  the  last  week  in  January,  P.  J.  Coffman,  the  contractor  for  Tmdeaa 
Levee,  disappeared  and  inquiry  failed  to  determine  his  whereabonts. 

But  a  small  foree  was  employed  and  the  work  was  far  behind.  Repeated  notifiea- 
tions,  calling  for  additional  force,  had  no  effect,  llie  contract  was  to  expire  on 
February  15,  1893.  As  that  date  approached  the  river  was  rising  rapidly  and  it  was 
a  question  if  the  levee  could  be  completed  before  the  river  lefb  its  banks.  The  new 
and  existing  levee  lines  are  too  close  together  to  admit  of  sufficient  building  material 
being  obtained  during  the  wet  season  between  the  two.  The  anticipated  breach  of 
the  existing  levee  had  not  occuiTed;  the  banks  were  in  good  condition  and  examina- 
tion of  them  Justified  the  opinion  that  it  would  be  wiser  to  let  the  completion  of  the 
levee  remain  over  until  the  succeeding  season  than  to  use  the  existing  levee,  which 
would  have  to  be  done,  and  in  the  face  of  a  rising  river.  The  Tmdeau  contract  was 
therefore  allowed  to  expire  by  limitation.  No  extension  was  granted  and  when 
operations  were  suspended  the  levee  was  between  35  x>er  cent  and  40  i>er  cent  com- 
l>lct4;d. 

Muck  or  base  ditches. — On  the  45.452  feet  of  levee  built  in  this  district  1,100  feet 
of  muck  or  base  ditch,  measuring  4  feet  on  top,  2  feet  on  bottom  and  3  feet  deep,  was- 
dug,  being  about  4  per  cent  of  the  total  length  of  the  lines. 

Surveifs. — Dnring  November  and  December,  1892,  and  January,  February,  and 
March,  1893,  surveys  were  made  at  the  following  places  with  a  view  of  oonstmcting 
Hucli  lines  as  might  be  considered  necessary,  to  be  paid  for  from  the  1894  allotment: 

Shannon  Lower  (837  L.),  Conrad  (840  L.),  Ben  Hnr  (846  L.),  Towles  to  Billings 
(851.5  L.),  Plaquemino  Point  (854  L.),  Lorio  (867  L.),  Point  Clear  (867.5  L.),  Maryland 
(827  L.),  liesciie  (847  L.),  Southwood  Upper  (847.7  L.),  Belle  Holene  (879  L.),  Honmas 
(8SK).05  L.),  Hester  (908.5  L.),  St.  Elmo  (910  L.),  Poche  (911  L.),  Angeline  (916  L.), 
Terre  Haute  (921  L.),  and  Prospect  (936  L.). 

Of  the  foregoing  levees.  Shannon  Lower,  Maryland,  Rescue,  Southwood  Upper, 
Belle  Helene,  Houmas,  Hester,  St.  Elmo,  Poche,  Terre  Haute,  and  Prospect  were 
placed  under  contract. 

Some  of  these  works  were  commenced  as  early  as  February,  1893. 

General  effectireneMS. — The  45,452  feet  of  levee  built  in  this  district  represents 
48,436  feet  of  actual  protection,  tbo  channel  of  the  river  taken  as  the  line  of  effect- 
iveness.   The  lengths  for  individual  levees  will  be  found  in  tabulated  statement. 

The  geuenil  line  of  the  levees  in  this  district  is  estimated  to  average  10  feet  high. 
If  a])plied  at  points  where  the  average  prevails,  the  45,452  linear  feet  of  levee  con- 
strui'ted  would  represent  48,000  linear  feet. 

Tile  drains. — The  minimum  grade  or  inclination  given  tile  drains  in  this  district  is 
0.1  foot  to  the  100  feet.  The  longest  line  placed  with  the  minimum  grade  is  1,570 
feet ;  the  shortest  is  325  feet. 

The  maximum  inclinatiiui  is  0.6  foot  to  the  100  feet.  The  longest  line  placed  with 
this  grade  \a  3!M)  fi-et.     The  sliortest,  390  feet. 

The  average!  inc]inatir)n  of  grade  is  0.22  foot  to  the  100  feet. 

lieauUs  of  lile  drains. — The  Hame  thing  is  to  be  said  relative  to  observations  and 
resiillH  of  tile  drains  in  this  district  as  is  reported  for  the  Atchafalaya  and  Lafourche 
districts. 

JJraintiffe. — As  in  the  two  preceding  levee  districts,  the  same  care  was  exercised  to 
se<;ure  proi)(T  drainage  of  borrow  pits. 

Repairs. ---Thfs  levees  previously  built  by  the  United  States  in  this  district  were 
generally  in  good  condition  and  required  no  extensive  repairs.  Owing  to  ditlerence 
of  the  method  of  construction  of  tin*  several  ])ortions  of  the  levee,  about  1,800  feet  of 
the  Woodstork  (847.5  L.)  lovee  and  all  of  the  Union  (893  L.)  and  Irvine  (894.2  L.) 
levees  had  settled  unevenly  both  on  top  and  sides. 
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These  levees  were  raised  about  1.5  feet,  and  the  nlopon  correspondingly  filled  out 
to  bring  the  whole  to  a  oniform  grade  and  section ;  the  work  being  executed  by  a 
force  employed  under  open-market  agreement,  that  being  the  most  advantageous 
method  of  doing  the  work. 

Drainage  ditches  for  the  removal  of  water  from  the  borrow  pits  at  Woodstock 
(847.5  L.)  levee  were  dug  by  hired  labor. 

At  the  Trudean  levee,  abandoned  by  Contractor  CofTman,  a  drainage  ditch  had 
been  cut  along  the  inside  base  of  the  existing  levee  to  secure  drainage  into  tlie  river. 
The  two  outlet  ditches  were  refilled  by  the  agents  of  the  contractor  who  had  cut 
them.  On  March  8,  during  a  storm,  one  of  them  washed  out  and  occasioned  a  small 
crevasse.  I  was  notified  almont  immediat-ely,  went  to  the  locality  with  lumber  and 
sacks  and  in  a  few  hours  had  the  water  shnt  off  and  the  place  made  secure. 

It  was  considered  that  the  drainage  ditch  in  the  rear  of  the  existing  levee  had 
weakened  it  and  trouble  would  be  occasioned  by  it  in  the  event  of  a  high  stage  of 
river.  Consequently  the  U.  S.  quarter  boat  Delta,  with  a  force  averaging  50  men, 
was  sent  to  the  Trudean  levee  and  employed  from  March  28,  1893,  to  April  6,  1893,  in 
draining  the  ditch,  retillin;^  and  tamping  it,  which  fully  restored  the  integrity  of  the 
levee  as  far  as  it  had  been  impaired. 

Abandonment  ani>  Condition. — During  the  year  all  of  Bourgeois  Section  (910  L.) 
•nd  portions  of  the  Woodstock  (847.5  L.),  Hermitage  (850  L.),  Southwood  (875.5  L.), 
Dicharry  (882  L.),  Union  (893  L.),  Irvine  (894.2  L.),  and  Tessier  Section  (969.5  L.)  were 
abandoned  by  construction  of  new  levees.  At  the  close  of  the  year  ending  May  31, 
18S)3,  there  were  133,030  feet  of  existing  efiective  levee  built  in  whole  or  in  part  by 
the  IJnited  States  in  this  district. 

State  and  District  Board  Work. — During  the  year  the  following  work  was 
executed  by  the  local  authorities: 

By  the  Pontchartrain  Basin  Levee  Board :  New  levee,  3.57  miles,  448. 810  cubio 
yards,  costing  $125,644.82;  enlargement,  20.12  miles,  276,075  cubic  yards,  costing 
164,388.08;  total  23.69  miles,  724,885  cubic  yards,  costing  $190,032.90.  A  large  umount 
of  repairs,  consisting  of  cutting  out  crayfish  holes  and  leniis.  restoring  wavewash, 
and  strengthening  wooden  revetment,  was  done  at  a  cost  of  $38,626.87. 

By  State  authorities:  New  levees,  1.55  uiileH,  76,345  cubic  yardrt,  costing  $9,008.71; 
enlargement,  3.01  miles,  69,785  cubic  yards,  cootitig  $8,234.63;  total,  4.56  miles, 
146,1»)  cubio  yards,  costing  $17,243.34. 

Protection, — At  tlie  close  of  this  report.  May  31,  the  river  lacks  an  average  of 
ftbont  2.5  feet  of  being  as  high  an  the  wat^iT  of  1892. 

The  same  preliminary  steps  for  proU^etiou  service  have  been  taken  in  this  district 
as  are  defined  in  report  for  Ateliafalaya  District. 

The  local  authorities  are  also  organized  and  working  in  the  same  manner  as  de- 
scribed in  that  report. 

Simmtftport  Levee  {under  the  appropriation  for  improving  lied  and  Atchafalaya  nr- 
er$). — It  was  considered  advisable  to  repair  and  strengthen  thin  levee,  and  $S(K)  was 
allotted  for  the  purpose  to  cover  the  cost  of  work,  sui>ervi8ion,  incidentals,  etc. 
Circular  letter  proposals  were  invited,  and  the  contract  awarded  to  £.  W.  Uanlon 
A  Co. 

An  inspector  who  could  run  levels  and  measure  the  work  in  progress  as  well  as 
otherwise  supervise  the  repairs  was  stationed  at  the  levees  in  local  charge. 

Work  was  commenced  on  January  4, 1893.  Only  a  small  force  was  operated,  and 
work  was  commenced  on  February  18,  1893. 

The  work  consisted  of  cutting  out  and  refilling  all  leaks.  Where  there  was  a  suc- 
cession of  leaks  forming  a  continuous  line  or  chain,  the  entire  levee  was  cut  away  and 
a  ditch  of  5  feet  deep  sunk  through  the  natural  ground  to  cut  and  close  up  all  leaks 
beneath  the  surface.  The  embankment  was  rebuilt  to  a  grade  of  2^  feet  higher  than 
the  1892  water,  6-foot  crown,  river  slope  3  to  1  and  land  slope  of  2|  to  1.  liiis  made 
the  section  of  the  levee  so  rectified  approximately  three  times  larger  than  it  pre- 
Tiously  was. 

Of  the  1,300  feet  of  levee,  438  feet  were  rectified,  embracing  3,669.89  cubic  yards, 
which  was  all  that  could  be  accomplished  with  funds  available. 
Very  respectfully,  your  obedient  servant^ 

W.  J.  Hardee, 
Auiaiant  Engineer, 

Capt.  John  Millis, 

Corps  of  Engineers,  U,  S»  A» 
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REPOBT  OF  8URVKY0K  JOHN  SMYTH,  JR.,  IN  LOCAL  CHARGK  OF  THB  LAKX  BOBOHV 

AND  BARATARIA  LEVER  DISTRICTS. 

New  Orleans,  La.,  May  St,  ZS9S, 

Sir:  I  have  the  honor  to  Hubmit  the  following  report  on  the  sanreys,  constmo- 
tion  and  repair  of  leveeH,  Barataria  and  Liike  Borgne  levee  dUiriots,  for  tiieyMr  end- 
ing May  31, 1893. 

Assistant  Engineer  W.  G.  Price  was  in  local  charge  of  these  districts  until  Fobra- 
arv  17,  when  he  was  granted  leave  of  alMeuce. 

I  was  assigned  to  duty  as  surveyor  in  these  districts  on  Decembers,  1882,  audoA 
February  17  I  was  directed  to  take  local  charge,  relieving  Mr.  Price. 

June  1, 1892,  no  work  had  been  done  in  these  districts  by  the  United  States. 

surveys  and  inspections. 

The  board  of  district  officers  on  buildinc  and  repairing  levees,  Mississippi  Biver, 
accompanied  by  the  chief  of  LonisiAua  Board  of  State  Engineers,  pissea  throiigh 
these  districts  on  the  U.  S.  steamer  Titan  between  August  2(S  and  Angost  88,  1882, 
making  personal  examination  of  localities  where  it  was  proposed  to  apply  the  aUottod 
funds. 

On  September  2, 1892,  Assistant  Engineer  W,  6.  Price  and  Surveyor  A.  F.  Woolley, 
Jr.,  reported  at  New  Orleans,  La.,  for  duty  in  these  districts,  and  commenoed  iaspeo- 
tion  of  existing  levees.  Mr.  Woolley  was  transferred  to  other  works  on  Deoembar 
8,1893. 

On  September  26, 1892,  a  decked  barge  from  the  New  Orleans  Harbor  was  tnm*- 
ferred  to  these  districts  and  iitted  up  as  temporary  quarter  boat  for  use  of  anrwy 
party  then  engaged  in  staking  out  lines  for  proposed  new  levees.  This  qoarier  boat 
was  kept  in  service  until  January  23,  1893,  when  it  was  retained  to  Nisw  OrlsuM 
Harbor,  and  survey  party  was  re<luced  to  one  surveyor  and  one  rodmaa  witli  Attiitt- 
ant  Engineer  Price  in  local  charge. 

Lines  were  staked  out  for  the  following  proposed  levees,  new  and  enlargemeiit: 
Slaughter  House  (9(>8.5  L.),  Bonzano  (9t>»  h,)f  Chalmette  Cemetery  (969.5  L^),De- 
boush(~ 
Repose 
Lower  ( 

Lower  (982.5  R.).  Belle  Chasse  (983  R.),  Belle  Chasse  Crevasse  (984  6f.),  Belle Chaase 
to  Concession  (985  R.),  Concord  (987  R.),  Oak  Point  (988.5  R.),  Oakville  (990.5  R.), 
Live  Oak  (991.5  R.),  Happy  Point  (994  R.),  Star  (998  R.),  Ironton  (1,002.5  R.),  Oak- 
land a,006  R.). 

Preliminary  surveys  were  made  for  the  following  levees  to  be  built  with  ftmds  liar 
the  fiscal  year  ending  June  30,  1894:  Battle  Ground  (-969.5  L.),  Irving  (976  Ii.). 
Orange  Grove  (979  L.),  English  Turn  (982  L.),  St.  Clair  (983  L.),  Mon  Plaisir  (984  L.), 
Magnolia (980.5  R.),  Kearney  (983  R.),  St.  Anne  (984.5  R.),  Deboushel Dobard  (998  B.). 

BARATARIA  DISTRICT — CONSTRUCTION. 

Magnolia  Levee  (980,5  i?.). — This  conRists  of  two  pioCes  of  enlargement.  Upper 
section  4,570  feet  long  and  lower  section  1,000  feet  long.  There  is  a  line  of  old 
levee  2,100  feet  long  between  these  sections  which  it  was  contemplated  to  enlarge 
but  owing  to  lack  of  funds  and  tendency  of  river  bank  to  cave  along  this  line^  work 
was  abandoned,  nothing  having  been  done  except  clearing. 

One  thousand  nine  hundred  and  five  and  two-thirds  linear  yards  of  6-inch  porons 
tiles  were  put  in  toe  of  land  slope  where  levee  was  enlarg(^d*.  Maximum  depth  of 
tiles  below  surface  of  ground  is  4.9  feet,  minimum  2  feet,  mean  2.4  feetz  maximum 
slope  per  100  feet  0.40  foot^  minimum  0.10  foot,  mean  0.15  foot.  These  oraius  have 
outlets  as  follows:  At  Station  4,  double;  at  19  plus  90,  double;  23  plus  92,  single; 
35  plus  50,  double;  39i)lus90,  66  plus  10,  double. 

Four  thousand  two  Jiundrc<l  and  thirty-nine  linear  feet  of  revetment,  in  accord- 
ance with  plan  hereafter  described,  was  built  on  new  slope  of  levee  as  follows: 
From  Station  5  plus  11  to  21  plus  22,  1,528  feet;  25  plus  67  to  42  ])1ur  9,  2,024  feet;  63 

rlus  91  to  69  plus  72,  686  feet.    This  revetment  is  still  in  good  c<mdition,  though  tiie 
to  1  slope  of  embankment  has  been  washed  in  places  by  waves  from  passing 
steamers. 

Fori  St,  Leon  Upper  (5W.5i?.).— This  is  a  new  line.  The  old  levee  abandoned  by 
this  line  is  of  low  grade  and  inferior  section. 

Six  hundred  and  twenty-eight  and  two-third  linear  yards  of  6-inch  porous  tiles 
were  put  in  toe  of  land  slope.  Maximum  depth  2.7  feet,'  minimum  1.4  feet,  mean  3; 
maximum  slope  per  100  feet  0.2  foot,  minimum  0.1  foot,  mean  1.7.  This  drain  hmi 
three  doable  outlets,  one  at  2  plus  97,  one  at  9  plus  48,  and  one  at  15  plus  40. 
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Revetment'  was  not  built  on  this  levee  aa  onihankment  is  protected  from  seriotui 
waeh  by  willows  and  high  batture. 

Fort  St,  Leon  Lotper  (9S2.5  li.), — This  is  a  new  levee  built  biick  of  an  old  and  insof- 
fioieni  embankment  which  was  too  near  the  river  bank  to  justify  the  enlargement. 
Two  hundred  and  eiglity-iive  and  one-third  linear  yards  of  tilt^  drains  were  put  in 
the  toe  of  the  land  slope.  Maximum  depth  3  feet,  minimum  2  feet,  mean  2.5  feet; 
mean  slope  per  100  fe«^t  0.1  foot.  Outlets  as  follows :  One  at  2  plus  50  single,  one  at  5 
plus  40  double.    Revetment  omitted  for  similar  retison  as  at  Fort  St.  Leon  Upper. 

Beile  Chasae  Crevasse  {983  JC). — This  levee  consista  of  650  feet  of  enlargement  above 
ftnd  below  bank,  and  92  feet  of  new  levee  across  opening.  It  was  built  on  original 
line  of  old  levee  to  close  crevasse  of  18J>2. 

Two  hundred  and  seventy -one  linear  yards  of  tiles  drains,  6-inoh  porous,  were  put 
in  toe  of  land  slope;  maximum  depth  2.5  feet,  minimum  2  feet,  mean  2.1;  niiuc- 
imum  slope  .20  foot,  minimum  .10  toot,  mean  0.18  foot.  This  drain  has  two  single 
ontlets,  one  at  203  and  one  at  20S  plus  U5. 

Levee  is  protected  from  wave  wash  by  dense  growth  of  willows  and  batture  revet- 
ment was  therefore  omitted. 

Beile  Ckaese  to  ConcrJtsion  (9S/)  R.). — This  consists  of  three  sections.  Upper  line  is  a 
new  section  641  feet  long,  built  back  of  an  old  embankment  which  is  iumiediately  on 
river  bank.  Openings  wore  made  in  old  levee  to  drain  borrow  pits  into  river.  No 
embankment  built  on  this  section  as  new  is  protected  by  old  levee.  Middle  section 
is  4,918  feet  of  enlar^unieut  and  416  feet  of  now  levee.  Lower  section  is  3,700  feet 
of  enlargement.  Owing  to  difliculty  in  procuring  earth  on  account  of  baggase  on 
batture  in  front  of  lielle  Chasse  Sugar  Houne,  extension  of  time  of  completion  was 
granted.  Old  levee  was  cut  down  prior  to  enlargement,  in  both  middle  and  lower 
sections. 

Thirty-four  hundred  and  four  and  two-thirds  linear  yards  of  6-inch  porous  tiles 
were  piit  in  toe  of  land  slope;  maxinmm  depth  4  feet,  minimum  1.8  feet,  mean  2 
feet;  maximum  slope  per  100  fe4^t0.20  foot,  minimum  0.10  foot,  mean  0.20  foot.  These 
drains  have  outlets  as  follows:  U])per  section,  one  double  outlet  at  2  plus  80;  middle 
section,  one  single  outlet  at  273  plus  40,  one  double  outlet  at  275  plus  80,  one  single 
outlet  at  280  plus  iM),  one  double  outlet  at  285  ]>]us  70,  one  single  outlet  at  3  plus  80, 
one  double  outlet  at  0  plus  40,  one  double  outlet  ut  2  plus  80,  one  double  outlet  at  18 
plus  50,  one  double  outlet  at  25  i)lus  90,  one  double  outlet  at  34  plus  60;  lower  sec- 
tion, one  double  outlet  at  67]>lus  60,  one  single  outlet  at  69,  one  single  outlet  at  74, 
one  single  outlet  at  89,  one  single  outlet  at  94. 

Eight  thousand  one  hundred  and  seventy-four  linear  feet  of  revetment  was  built 
on  river  slojie  of  luvees  as  follows  :  from  269  plus  50  to  37,  5,280  feet ;  from  65  to  92, 
2,894  feet.  This  revetment  is  in  good  condition  though  the  4  to  1  slope  of  the  em- 
bankment has  been  washed  in  many  places  niid  slight  wash  has  occurred  on  embank- 
ment inside  of  revetment  between  stations  .'30  and  31.  The  lumber  used  in  con- 
structing the  revetment  was  green  and  since  drying  tliere  are  ]ilaccs  of  about  three- 
eighths  inch  between  ])Iank8,  through  which  water  ebbs  and  Hows.  The  height  of 
revetment  is  ab<mt  4  feet,  top  being  about  even  with  net  grade  of  embankment. 

Concord  Levet^  i9$7  It.). — This  is  a  new  levee  built  ba<"k  of  an  old  and  insuttleient 
embankment  which  was  raised  with  mud  box  to  withstand  high  water  of  1^2,  and 
was  so  near  river  bank  as  to  Justify  enlargement.  Owing  to  bad  weather  and  accn- 
malation  of  sipe  water  in  borrow  2)its  extension  of  contract  time  for  completion 
was  recommended. 

Old  front  levee  is  still  intact,  but  as  there  are  many  crayfish  holes  through  it  the 
water  in  borrow  pits  has,  since  completion  of  new  line,  assumed  level  of  that  in 
the  river. 

This  work  was  commenced  with  small  force,  on  December  23,  1S92,  but  owing  to 
bad  weather  it  was  abandoned  after  little  had  been  done.  Work  was  not  resumed 
nntil  February  1,  1893,  when  the  river  had  risen  to  within  1  to  2  feet  of  surface  of 
batture,  making  the  obtaining  of  earth  tlieret'rom  very  diHicult. 

On  March  4,  1893,  U.  S.  quarterboat  Delta  with  force  of  ."m  wheelbam)W8  was  put 
on  this  levee  to  insure  ccmipleticm  before  usual  flood  season.  This  force,  together 
with  that  of  the  contractor,  was  employed  in  embankment  construction  until  March 
25,  1893,  when  quarti»rboat  was  needed  on  delincjut.Mit  work  above  New  Orleans. 

Bmbankment  here  being  within  1  to  1^  feet  of  gross  grade  and  old  levee  still 
intact,  all  was  considered  safe  and  quarterboat  with  the  force  thereon  was  moved 
elsewhere.    Levee  was  tinally  completed  on  April  21,  1H!)3. 

Nine  hundred  and  forty-three  and  two-thirds  linear  yards  of  6-inch  tile  drains 
(porous  tiles)  were  put  in  t«>e  of  land  slope;  maximum  depth  3.6  feet,  minimum 
3.0  feet,  mean  2.8  feet;  maximum  slope  per  100  feet  0.20  feet,  minimum  0.10  ft>et, 
mean  0.14  feet.  This  drain  has  five  double  outlets  as  follows:  At  2  ]>lus  70, 6  plus  30, 
14  pins  60,  19  plus  60,  23  plus  70;  new  levee  protected  by  old;  revetment  omitte«l. 

Oak  Point  Levee  {9SS./j  H.). — This  is  a  new  levee  built  back  of  an  old  one  which  was 
too  near  the  river  bank  to  J  ustify  enlargement.    Embankment  was  completed  within 
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contract  time,  but  extcasioQ  Wiis  granted  until  March  10,  1893,  as  tile  factory  waa 
unable  to  furnish  tiles  owin^  to  a  freeze  during  January,  1^,  having  caused  the 
loss  of  two  kiluH  of  tiles  while  drying. 

Seven  hundre<l  and  eighty-six  and  two-thinls  linear  yards  of  porous  tiles,  sizes 
5-inoh,  6-inch,  and  7-inch,  were  put  in  a  toe  of  lan<l  slope,  the  size  of  tiles  increased 
as  they  neared  the  outlets;  m:ixiniuni  dt^pth  2.6  feet,  niiuimuin  2 feet,  mean  2.2  feet; 
maximum  slope  per  100  feet  0.40  font,  minimum  0.10  foot,  mean  .12  foot.  This  drain 
has  three  double  outlets.  One  at  3  plus  S3,  one  at  13  plus  44,  and  one  at  20  plus  82. 
ThiK  is  the  only  place  in  the  district  at  which  tiles  of  different  sizes  were  used,  and 
while  all  tilesput  in  at  other  levees  seem  to  be  draining  very  well,  I  am  led  to 
believe  tliat  there  may  be  some  advantage  in  increiwing  size  of  tiles  towanl  on tlet, 
espcdaljy  in  the  case  of  a  long  drain  with  few  outlets.  New  levee  is  protected  by 
old  one.     Gevetnu>n^  omitted. 

Lire  Oak  Levee  {i)91.5  R.), — This  consists  of  two  sections.  Upper  section  is  en- 
larg(>ment  400  feet  long,  and  being  only  preparatory  work  the  old  line  was  not  out 
down. 

Lower  section  is  new  levee  844  feet  long,  built  back  of  an  old  and  InsuRlcicnt  em- 
bankment which  was  too  near  river  bank  to  justify  enlargement.  There  is  a  atretck 
of  8!i0  fet't  of  ol<l  levee  between  tbeKi*  sections  wliicli  is  of  moderately  good  section 
and  iK'lght,  and  has  been  revetted  late]}'  by  the  local  dislrici  levee  board. 

Three  hundred  and  twenty-six  and  two-lhirds  linear  yards  of  6-incli  porous  tiles 
were  put  in  toe  of  hind  sloiie  of  lower  section;  niaxinnim  depth  2.7  feot,  mini- 
mum 1.9  feet,  mean  LM  feet;  niaxiniuni  slope  per  100  feet  0.20  foot,  minimum  0.10 
foot,  mean  0.11  fimt.     This  drain  has  one  outlet  at  7  plus  40. 

Eight  hundred  and  thirty  eight  linear  feet  of  revetment  was  built  along  the  river 
slope  from  0  to  }j  plus  44,  entin^  length  of  lower  section.  Upper  section  is  protected 
from  serious  injury  by  high  batture. 

nappy  Point  Levee  {99 1). — This  consists  of  414  feet  of  enlargement  and  1,3%  feet  of 
new  levee,  continuous  line.  Portion  of  old  levee  abandoned  was  used  in  the  con- 
struction of  the  new  line. 

Five  hundred  linear  yards  of  6-inoh  porous  tiles  were  put  in  toe  of  land  slope: 
maximum  depth  3.1  feet,  miniiiiiim  2  feet,  menu  2.1  feet;  maximum  Bloi>e  per  100 
feet  0.20  foot,  minimum  0.10  foot,  mean  0.14  foot.  This  drain  has  two  outlets, 
double,  one  at  8  and  one  at  11.     Revetment  oniitt<id,  high  batture  in  front. 

LAKE  nORCJNK  LKVEK  DISTRICT— CONSTRUCTION. 

SlantfhUv-houfie  Leree  (9fM^./>  L.), — This  is  enlargement  built  on  line  of  old  levee 
after  the  same  had  be(>n  cut  down. 

Two  hundred  and  thirty  and  thirty- three  one-hundredthslinear  yards  of  6-inch 
porous  tiles  wore  ])ut  in  t;oe  of  land  sIo]>e  to  carry  olV  the  sipe  water.  Maximum  depth 
of  tiles  below  surface  of  ground  is  3.7  feet,  minimum  1.4  feet,  mean  2  feet.  Mean  slope 
of  drain  per  100  feet  is  0.15  foot.  This  drain  has  but  one  outlet,  which  is  at  the 
lower  end  of  the  line. 

Seven  hundred  and  sixteen  linear  feet  of  revetment  was  built  on  river  slope  of 
levee  from  0  plus  7  to  0  to  7  plus  Ki.  This  revetmentisin  good  condition,  although 
the  4  to  1  slope  (of  levee)  outside  of  revetment  liiis  been  washed  away. 

Ron  Levee  {909  L.). — This  is  a  new  levee,  built  immediately  back  of  an  old  and 
insulllcient  embankment.  Old  levee  was  used  in  construction  of  new.  The  new  levee 
runs  along  the  original  line  of  Chalmette  Cemetery  shell  road,  and  much  time  was 
consumed  in  removing  shells,  which  necessitated  extension  of  contract  time  for 
completion.     However,  after  shells  were  removed  work  progressed  favorably. 

Three  hundred  and  eigbtv-seven  linear  yards  of  6-inch  tiles  were  put  in  toe  of 
land  slope;  maximum  depth  3.0  feet,  minimum  2  feet,  mean  2.2  feet;  nwan  slopo 
])er  100  feet  0.10  foot.  This  drain  has  one  double  outlet  at  0  plus  50,  near  upper  end 
of  line. 

Eleven  hundred  and  forty-three  linear  feet  of  revetment  was  built  on  river  slope  from 
0  to  11  plus  39.  This  revetment  is  in  good  condition,  excepting  at  0  plus  20,  where  two 
12-inch  planks  in  facing  have  been  washed  loose  at  foot.  The  top  of  this  revetment 
is  about  6  feet  below  net  grade  of  embankment.  It  was  so  constructed  that  the 
posts  and  facing  might  find  good  footing  in  solid  grimnd.  Notwithstanding  this, 
the  al>ove-mentioned  slight  damage  has  been  done,  principally  by  waves  fh>m  pars- 
ing steamers,  and  the  4  to  1  slope  on  the  river  side  of  revetment  has  been  washed 
away  along  the  entire  line. 

Bonzano  Levee  (909  L.).— This  is  a  new  levee  and,  like  Roy,  was  built  back  of  an  old 
one.  It  crosses  Chalmette  Cemetery  shell  road  in  two  places,  but  removal  of  shells 
did  not  cause  much  delay  in  progress  of  work.  Old  levee  was  used  in  construction 
of  new. 

Three  hundred  and  twenty-seven  linear  yards  of  6-inch  porons  tiles  were  put  in 
toe  of  liuid  slope;  maximum  depth  2.2  feet^  minimum  2  feet,  mean  2.1  feet;  maan 
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slope  per  100  feet  0.10  foot.  This  drain  has  one  double  outlet  96  feet  firom  npper  end 
of  line. 

Six  hundred  and  eighty-two  and  one-half  linear  feet  of  revetment  was  built  on 
river  slope  from  0  to  6  plus  83.  This  revetment  is  in  good  condition,  though  the  4  to 
1  slope  01  levee  has  been  washed  badly  in  places. 

Chalmette  Cemetery  Levee  {969.6  L.). — ^This  consists  of  300  feet  of  enlargement  and 
582  feet  of  new  levee.    Old  levee  was  used  in  construction  of  new. 

Two  hundred  and  ninetv-four  linear  yards  of  6-inch  porous  tiles  weie  put  in  toe 
of  land  slope;  maximum  depth  3.1  feet,  minimum  1.8  fe(;t,  mean  2  feet;  maximum 
slope  0.20  root,  minimum  0.10  foot,  mean  0.12  foot.  This  (Iraiu  has  two  double  out- 
lets, one  at  2  plus  60  and  oue  at  6  plus  75. 

Eight  hundred  and  seventy-seven  linear  fcotof  revetioent  was  built  on  river  slope, 
from  0  to  8  plus  82.  This  revetment  is  in  good  condition,  and  owing  to  the  high 
battnre  in  front  little  damage  has  been  done  to  the  4  to  1  slope.  Top  of  revetmcut 
it  about  level  with  net  srade  of  embankment. 

IkAouskBl  Levee  {970  X.). — ^This  is  a  new  levee,  built  immediately  back  of  an  old 
embankment,  125  feet  of  which  had  caved  into  the  river.  Remaining  portion  was 
used  in  the  construction  of  new  work. 

Two  hundred  and  fifty-one  and  sixty-six  oue-hundredths  linear  yards  of  6-inoh 
poious  tiles  were  put  in  toe  of  land  slope,  of  maximum  depth  2.5  feet;  minimum, 
3  feet;  mean,  2.2  &et.  Maximum  slope  per  100  feet  is  0.20  feet;  minimum,  0.10  feet; 
mean,  0.14.    This  drain  has  two  double  outlets,  one  at  0  plus  63  and  one  at  5  plus  66. 

Six  hundred  and  seventy-eight  and  seventy -five  one-liundredths  linear  feet  of 
revetment  was  built  on  river  slopo  from  0  to  6  plus  98.  This  revetment  is  in  very 
good  condition,  although  the  4  to  1  slope  of  embankment  has  been  washed  away. 
The  top  of  this  revetment  is  about  0.8  feet  below  grade  of  embankment,  and  stood 
oriffinally  about  3.2  feet  above  ground.  Now  in  many  places  as  much  as  6  feet  of 
flftclng  stands  above  nound  on  the  river  side. 

Peean  Grove  Levee  {973  L.), — This  consists  of  730  feet  of  enlargement  and  732  feet 
of  new  levee.  Old  levee  was  used  in  construction  of  new.  This  levee  is  protected 
by  high  battnre  and  willows;  revetment  omitted. 

Storg  Upper  Levee  {974  L,), — ^This  is  enlargement  of  an  old  levee  after  the  same  hail 
been  cut  down;  protected  by  willows,  high  batture,  and  remains  of  an  old  levee  in 
fix>nt;  revetment  omitted. 

Siorji  Lower  Levee  {975  L.). — This  consists  of  3,498  feet  of  enlargement  and  1,185 
feet  of  new  levee.  Old  levee  abandoned  by  new  was  used  in  construction.  When 
enlarged  it  was  cut  down  prior  to  placing  of  new  earth.  This  levee,  like  Story 
Upper,  is  protected  from  serious  wave  wash;  revetment  omitted. 

Sepoee  Levee  {976  L,). — This  is  anew  Icvce,  built  back  of  an  old  embankment  which 
was  xoo  near  the  river  bank  to  justify  enlargement.  Old  levee  was  used  in  the  con- 
struction of  the  new.  This  levee  is  partially  protected  from  wave  wash  by  high 
batture  at  upper  end  of  line.  It  should,  however,  have  been  revetted  but  for  lack 
of  funds. 

Orange  Chrove  Upper  Levee  {980  X.). — ^This  is  a  new  levee,  built  back  of  an  old  and 
insufficient  embauKment  which  was  raised  with  mud  box  to  withstand  the  high 
water  of  1892,  and  too  near  the  river  bank  to  justify  enlarm^meut.  Old  levee  is 
•till  standing,  but,  owing  to  its  being  practically  honeycombed  by  crayfish,  serves 
only  to  prevent  wave  wash  of  new  embankment;  revetment  omitted. 

Orange  Grove  Lower  Levee  {980  X.). — This  is  a  new  levee,  built  back  of  an  old 
embankment  which  was  immediately  on  the  river  bank.  Openings  were  made  in 
the  old  levee  to  drain  borrow  pits  into  river.  Old  levee  still  standing ;  revetments 
omitted. 

REPAIRS. 

9 

Slaughter-house  exteneUm  {968.6  L.). — Raising  and  enlarging  levee  1,826  feet  long; 
avwage  net  fill  1.5  feet.  Crown  is  now  8  to  10  feet  wide ;  slopes  approximate  2^  to  3 
to  1.  Approximate  amount  of  earth  placed  on  this  levee  is  3,037  cul>ic  yards.  Cost 
to  United  States,  including  784  linear  feet  temporary  revetment  and  1,381  linear  feet 
of  3- wire  fence,  $1,171. 64.  This  work  was  done  by  force  on  the  U.  S.  quarter  boat 
JMta.  The  wire  fence  was  built  along  toe  of  land  slope  to  protect  levee  from  being 
i^ued  by  cattle  going  to  and  from  s^ck  landing. 

Where  revetment  was  built  the  following  plan  was  adopted :  The  facins  was 
imade  of  planks  8  feet  long,  1^  inches  thick,  and  not  more  than  12,  nor  less  than  6 
inches  wide.  These  were  nailed  to  two  rails  2  inc^hes  by  6  inches  by  18  feet,  one 
flush  with  and  one  4  feet  below  top  of  facing.  The  rails  were  firmly  nailed  to  3-inch 
by  4-inoh  by  9-foot  posts  driven  9  feet  apart  in  river  slope  of  levee  at  a  point  12  feet 
froin  center  line  of  embankment.  These  posts  have  each  one  brace  2  inches  by  6  inches 
by  13  feet,  which  extends  6  inches  over  top  rail  of  revetment  facing  and  notched  to 
fit  down  over  top  rail,  thereby  giving  more  strength  to  resist  pressure  from  river 
iide.    The  braces  were  nailed  to  posts,  the  upper  edge  of  brace  being  about  flush 
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with  top  vf  post.  The  other  I'ud  of  br&ce  was  oaQed  to  atiikea  driven  (ooe  3  by  6 
inches  by  3  feet)  In  center  of  CTowa  oa  opposite  sidee  of  brace.  Theie  wu  another 
stuke  driven  1  foot  to  1hii<1  Bide  uf  center  of  r^rowu  and  against  end  of  braco,  aa  • 
bntting  etalie,  in  order  that  any  J»r  roceivc-cl  byrcvetment  faciitg  ttom  floating  lofp, 
f.tc..,  might  not  be  tlirowu  cutin;ly  upuu  nails  in  the  two  stuket  before  menUooed. 
After  facinepoets  and  braces  had  lieeu  euciirrLy  filed  ia  p1»ce  un  additional  rail,  2  by  ft 
inclicH  by  IB  feet,  was  naiied  ou  outside  of  an<l  tliiBb  vith  top  of  facing  to  prevent 
plauka  formiufc  thesBinebeiDKniiBJly  rL'Uiovcd. 

Naila  used  in  eeuurin^  braues  to  pn^ts  an<i  Ht^tkfB  and  rai1«  to  poata  were  50-peuny 
wire  nailn ;  those  naed  lu  seciirin({  faring  t<i  rails  wi-re  lO-pvnny  wire  nail*.  Lumber 
nsetl  was  aoiiud  cypress,  free  from  aliakfa  or  loose  kiiuts. 

I'lan  of  fonntniiitioii. — A  treiK^h  woa  dug  in  river  aliiiie  of  levee  12  feet  from  oenter 
line,  abont  1  font  wide  and  2i  feet  deep.  The  aide  of  trench  against  which  revetment 
wuii  to  rust  was  made  strai)rht  mid  of  i>ro]>cr  alope.  i.  f..  1  foot  to  8  feet.  Poata  were 
placed  in  trench  aud  driven  '2  feet  into  earth  .which  had  not  been  disturbed.  Afhir 
nailing  on  the  two  mils  the  boanls  for  fiU'inR  wiiiv  driven  about  1}  feet  below  bottom 
of  trench;  braces,  etc.,  were  lixedio  place,  and  treiicb  titled  witheaith  Cboroaghly 
tarn  lied. 

Nu  bntttni;  waH  iised  on  Beams  in  fai'ing,  plunks  having  been  leveled  at  point  and 
driven  closely. 

When  cmbiinkment  nn.s  over  T.5  feet  net  height  tcvetraent  was  lowered  in  order 
that  facing  mi;;ht  be  driven  into  original  earth.  This  proved  Baccessflil,  for  in  many 
eaaes  the  4  to  1  siii|ii-  bus  been  etitiu'ly  washed  away. 

l.KVUKS  1»93-'W,  HABATAKIA  LE^■EJt  DIUTRICT. 

Magnolia  Leree  {&fiO.S  if.).— This  cimsistH  of  f 
a  new  levee,  approximately  2,130  feet  long,  con 
levees  of  1892-'9:J. 

Lower  section  in  to  Ih^  enlnrgiioietit,  ap))ruxiniiiti>ly  63it  feet  long,  connecting  Mag- 
nolia Lower  and  Fort  St.  l,eon  Upper  leevees  of  18!f2-'03. 

Fori  SI.  Leon  Middle  li>SJ  Tf.).— This  as  originally  iutendcd  was  3,300  £)et  of  en- 
largement, connecting  Foit  St.  Leou  Upper  and  Lower  levees  of  ie92-'9S. 

Kearaeg  Levee  {HS.IJ  if.). — This  in  to  bf  a  new  levee  approxiniately  3,010  feet  long. 

St.  Anne  Leree  {9S-I. a  It.). —'Ibia  is  to  be  enlargement,  approximately  2,000  feet 
long.  It  will  connect  middle  aud  lower  sci-tions  of  Uell>j  Chosso  to  Conceaslon 
Levee  of  1892-'93. 

Belle  Chaur  (9S3  It.). — This  ia  to  be  a  now  levee  approximately  6,463  feet  long. 

Oakrille  Leire  IJI90..5  if.).— As  originally  surveved,  this  cons'isU  of  3,493  feet  of 
new  levee  line  and  LiiOO  feet  of  enlargement,  milking  a  total  of  4,003  feet. 

Dotari  iMte  {UU2  if.).-~This  Is  to  be  a  new  levee  2.896  feot  lung. 

Star  licvee  {inVI  if.).— Tliisis  t<i  bp  enliirgenient  5,5(5*  feet  long. 

Irvnton  jM:ee  (,1'K',:.^  ti.). — This  is  to  be  enlargement,  approximately  3,840  feet 
long. 

Oailand  Ltrre  (Iff":  It.). — Tliis  aa  new  ountemplated  will  he  two  pieces  of  enlarge- 
ment, one  1,05(1  feet  long  and  one  1.S40  I'eet  Inng,  si^narated  bv  200  feet  of  old  levee 
which  is  of  guml  section  and  nmderately  gund  height.  Total  lengUi  of  Una,  2,890 
feet. 

I.EVKF.8    1W«-'SU,    I.AKK   IIOIIOXK   I.EVEE   DISTRICT, 

Battle  Ground  l^i'Er  (.'"^r/..; /,.).— This  as  now  contemplated  will  consist  of  four  sea- 
tions  as  follnws:  Enlargement,  appnixiu lately  415  feet  long,  connecting  Roy  and 
Ilonzuno  Lcti-oh  of  IWIJ-*93,  i;:nlargeuieut,  a]>proitiDiaU']y  340  feet  long  and  new 
levee  approximately  I.OOO  feet  lonx,  (^ouiierttng  Bunxnno  nutt  Chalmette  Cemetery 
levees  of  IWt'-'W.  New  levee,  appioxtniately  332  feet  long,  cotineeting  Chalmette 
tVmetery  and  I)eboiislicl  leveea  of  l)<92-*93.  New  levee,  appr»xiinately  1,^0  feet 
long,  and  eulurgemont.  approximatelv  1,'U<!>  feet  long,  ruimiiig  from  lower  end  of 
Dcbonshcl  Levee  of  ItUKf-'iKl  down  t»  >-ugur  Houau  I'oiiit. 

Irriag  Lerec  (f';4'£.V--ThiK  will  c^ouHist  of  appro:cimBtely  4,62ii  feet  of  new  levee 
and  soil  feet  of  unla^cmeiit.  T1ii<>  levee  rniia  from  lower  end  uf  Story  Lower  Levee 
of  1WI2-1I3  down  to  Lake  llorgne  Canal.  Work  wan  commenced  on  lower  portion  of 
thin  levee  on  April  V2. 1K!Kl,  with  small  force  and  has  ptogreiwed  favorably.  Abont 
20,000  cubic  yards  ufcurth  has  Ivcou  put  in  place. 

Caernarron  Levee  (57;/  i,.).— This  in  to  be  a  new  levee  y.KIO  fent  long. 

Orange  Oroi-e  Lbivp  f.W..1 /,.).— Tbin  consists  of  two  iiieces  of  new  levee,  one  1,200 
feet  long,  connecting  Orange  (irove  Upper  and  Lower  levees  of  1892-'03,  and  one  703 
feet  long  connecting  Orange  Grove  l/>wer  Levee  of  lK02-'93  with  large  Stats  levea 
just  below. 

Engliih  Tuvn  Levee  {USi  /,.).— This  in  a  iiew  levee  3,660  feet  long. 


APPENDIX  y  Y — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3907 

Work  was  commenced  on  this  levee  April  17,  1893,  and  finally  completed  Mav  29, 
1893. 

St,  Clair  Levee  (983  L,),— Thin  levee  as  staked  out  is  a  new  levee  7,332  feet  long, 
6,219  feet  on  batturo  and  1,113  feet  back  of  existing  levee. 

Mon  Plaisir  Levee  {VS4  L,). — ^This  is  to  be  a  new  levee  2,780  feet  long. 

HIGH- WATER  PROTECTFON. 

At  date  of  this  report  the  river  rwichod  a  stage  of  16.1  foot  at  New  Orleans,  1.5  feet 
below  highotit  previous  record. 

BARATARIA.  LKVEE  D18TK1CT. 

Defects  in  leveos  so  far  <levcIoped  are  as  follows: 

Magnolia  Leree  {9S0,5  It,). — Some  sipage  through  levoe  near  npper  end  of  line  caused 
by  defective  plantation  druiu  (litchen  into  which  tiles  along  toe  of  slope  einpty. 
There  is  a  supposed  crayhsh  leak  in  lower  section  of  this  levee,  and  as  it  secm*c<l  to 
be  washing,  work  was  commenced  May  30,  1893,  and  dow  of  water  stopped  May  31, 
1893,  oost  of  labor  being  $49.  Large  leak  in  old  line  jnst  above  here  was  stopj>e(l, 
cost  of  labor  being  $18.50. 

Belle  Chasae  Crevasse  Leree  (983  Ii»). — There  is  a  crayfish  leak  at  about  Station  208 
plus  40,  discharge  was  clear  though  strong.  Some  earth  was  put  in  on  river  side  of 
levee  by  planters,  and  flow  of  water  has  been  lessened. 

At  a  point  about  1,000  feet  below  the  Belle  Chasse  Crevasse  Levee  there  are  a  num- 
ber of  crayfish  holes,  lioose  earth  was  put  in  on  river  side,  and  crib  built  on  land 
side  and  tilled  with  earth.  This  was  done  by  plantation  owner,  and  result  is  satis- 
factory at  present  stage  of  the  river. 

Belle  Chasae  to  Concession  Levee  (985  R.). — Slight  wave  wash  on  upp^r  section,  aiul 
at  a  few  points  in  middle  and  lower  sections  there  is  slight  wash  inside  of  revetment. 

There  are  numerous  crayfish  leaks  in  State  and  district  levees  from  Concession 

Plantation  down  to  end  of  lower  line.  The  worst  place  is  about  400  feet  above 
unior,  Plaquemines  Parish,  in  State  levee.  The  embankment  is  small  and  very  much 
softened  by  water.  Some  work  has  been  done  by  planters  in  the  vicinity  but  have 
not  visited  the  levee  since. 

Diapoaition  made  for  protection  work, — ^The  U.  S.  tug  Tilda  was  assigne<l  for  iise  in 
this  (fistrict  during  high  water.  A  large  decked  barge  from  New  Orleans  Harbor, 
loaded  with  lumber  and  sacks,  was  on  May  20  towed  by  tug  Tilda  to  Story  Lower 
Levee  (974  L.)  in  the  Lake  Borgne  Levoe  district,  and  will  be  used  whenever  neces- 
sary. 

Four  hundred  sacks  had  been  previously  distributed  at  various  points  in  the  dis- 
trict and  on  May  30,  1893,  took  one  thousand  sticks  with  wheelbarrows  and  shovels 
from  New  Orleans  Harbor  for  use  at  Magnolia  Levee  (980.5  R.). 

Local  boards  have  inspectors  along  entire  line  and  cars  loaded  with  lumber  and 
•acks  stationed  at  different  points  throughout  the  district. 

HIGH- WATER  PROTECTION,   LAKE  BORG?fE  LEVEE  DISTRICT. 

Defects  in  levees  so  fs^r  developed  are  as  follows: 

Slaughter-houae  Levee  Extension  (908.5  L.), — Wave  wash  from  passing  steamers  has 
damage<l  the  temporary  revetment,  and  in  consequence  the  levee  has  been  badly 
washed  in  several  places.  However,  sacks  of  earth  were  placed  wherever  washed 
seriously,  and  there  seems  no  longer  any  danger  at  present  stage  of  the  river.  This 
work  was  done  by  citizens  in  the  vicinity. 

Rojf  Levee  (969  L.), — Kevetmeiit  has  bi*en  slightly  damaged  by  waves  from  steam- 
ers^ and  embankment  has  been  slightly  washed.  Sacks  of  earth  have  been  put  in  by 
citizens  to  prevent  further  injury  to  levee. 

Pecan  Grove  Levee  (973  L.). — Some  crayfish  leaks  have  developed;  the  largest  has 
been  worked  on  by  railroad  hands.  Cribbing  was  built  on  river  side  of  embank- 
ment and  filled  with  loo!)e  earth.    The  result  is  not  satisfactory. 

Story  Upper  Levee  (974  L,). — Some  crayfish  leaks  near  lower  end  of  lino  and  slight 
wave  wash  near  Story  crevasse  of  1892,  but  so  far  notliiug  serinuM. 

Story  Jjower  Levee  (975  L.). — Slight  wave  wash  between  Stations  1  and  8.  State  levoe 
ftbout  2,000  feet  above  Mexican  (Julf  Canal;  shows  some  small  crayfish  leaks. 

Repose  Levee  (976  L,). — Slight  wave  wash.  Large  <?ra3'fish  leak  in  State  levee,  near 
store  on  Caernarvon  plantation,  has  been  stopped  with  crib  on  the  river  side;  filled 
with  loose  earth.    This  was  done  by  planters  in  the  vicinity. 

Much  sipage  and  many  small  crayfish  leaks  from  Caernarvon  to  Stella  plautation. 
State  levee.  At  Stella  the  front  levee  has  badly  washed  by  waves  from  steamers.  In 
two  places  wash  extends  almost  to  land  edge  of  crown,  and  revetment  so  damaged 
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as  to  be  practically  worthless.  However,  there  is  an  old  abandoned  levee  about  900 
to  250  feet  back  that  mi^ht  bo  hold  should  trout  levee  give  away. 

The  same  plan  iu  the  distribution  of  inspectors  and  material  for  levee  protection 
by  local  autiioritiesas  iu  the  Barataria  Levee  district. 

U.  S.  barge  Af  transferred  from  New  Orleans  harbor,  with  material  thereon,  has 
been  used  in  this  district.  The  U.  S.  tug  2'ilda  used  for  towing  and  tripe  of  inspec- 
tion. 

Di9po9\i%on  made  for  promotion  work. — The  same  plan  in  distribution  of  material 
by  local  boards,  as  in  the  Haratnria  district.  United  States  barge  with  material 
thereim  will  be  used  iu  this  district  also.  Tug  Tilda  used  for  towiug  and  trips  of 
iuHpectiou. 

'  Owing  to  limited  funds  in  this  district  no  work  by  Government  force  has  been 
done.  Assistance  reudered  to  local  authorities  will  consist  principally  of  towing  and 
the  furnishing  of  expeu<lable  material.  Eleven  huudred  sacks  have  already  been 
distributed  in  tliis  district. 

Very  respectfully^  your  obedient  servant^ 

J.  Smyth,  Jr., 

Surveyor. 

Capt.  John  Millih, 

Loi'^tt  uj  £iigciner$,  U.  S,  A, 


FLOOD  OF  1893. 

At  the  date  of  this  report  the  water  at  Vicksburg  has  reached  the  extreme  height 
of  48.3  feet;  0.8  foot  less  than  the  record  for  18U0,  auid  exceeding  the  highest  reading 
of  1891  by  0.2  foot,  while  it  is  0.1  foot  less  than  the  liii^hest  point  reacheil  in  1^2. 
Recent  large  crevasses  in  the  Middle  Tensas  Levee  district  have  however  afforded  at 
least  temporary  relief  to  the  river  below,  and  a  fall  of  over  a  foot  and  a  half  has 
taken  place  at  Vicksburg. 

In  anticipation  of  a  ilangerous  flood  the  following  instructions  were  inned  to  the 
assistant  engineer  in  charge  of  the  Atchafalay a.  La  I  onrche,  and  Pontchartrain  Levee 
di*»tricts : 

In  the  event  of  the  river  reaching  a  dangerously  high  stag^e  this  season,  the  fol- 
lowing will  be  the  general  plan  of  operations  in  applying  the  lunds  available  for  the 
protection  of  levees  in  the  Atchafalaya,  La  Fourche,  and  Pontchartrain  Leyeedie- 
tricts. 

The  large  decked  bargees  l>eloD^ug  to  the  Fourth  district  plant  are  to  be  dis- 
tributed at  points  accessi  ble  by  rail  and  telegraph,  which  affords  supplies  of  coal 
and  lumber,  aud  from  which  the  barges  may  be  readily  moved  to  threatened  places 
with  a  probability  of  downstream  rather  than  upstream  towiug. 

The  points  selected  for  the  present  are  Bayou  Sara,  Baton  Rouge,  Plaqnemines, 
Donaldson vi He,  and  Lutcher.  Barges  may  be  placed  at  intermediate  pointo  ahonld 
necessity  arise  later. 

On  these  barges  will  be  placed  a  quantity  of  lumber  and  sacks  te  be  ready  for 
immediate  use. 

You  are  instructed  te  provide  for  the  care  of  the  barges  while  waiting  calls  at 
their  station,  in  the  most  economical  manner  practicable. 

The  tug  General  Comatock  is  also  assigned  for  duty  in  connection  with  protection 
work  in  the  above-named  districts,  under  your  direction  for  purposes  of  to  wine 
barges,  making  inspections,  etc.  An  additional  tug  or  tewboat  will  be  provided  u 
needed.  The  barges,  tugs,  and  material  are  te  be  considered  as  available  for  all 
protection  service  required,  both  on  United  States  and  on  State  levees,  in  cooperation 
with  the  protection  service  of  the  State  and  district  authorities.  As  it  is  impracti- 
cable te  assign  barges  for  service  exclusively  on  one  side  of  the  river  oidj  it  will  not 
be  expedient  te  receive  material  on  them  wiiich  can  not  in  case  of  emergency  be  nsed 
at  any  point  of  threatened  danger  in  the  vicinity  and  in  case  material  provided  by 
one  Stete  levee  district  is  ])laccd  on  a  United  States  barge  and  it  becomes  necessary 
te  use  it  in  auother  district,  the  matter  of  adjusting  accounts  will  be  left  to  the  dis- 
trict authorities. 

Owin^  te  the  limited  funds  available  for  protection  the  assistance  rendered  by  this 
office  will  be  contined  principally  to  the  barge  and  tag  service,  and  the  purchase  of 
expendable  material,  leaving  the  providing  of  teols  and  labor  te  the  local  authori- 
ties. 

You  will  keep  this  office  fully  informed  as  to  the  location  and  movements  of  barges 
^nd  tugs  and  the  application  of  material. 

It  must  be  definitely  nndersteod  that  this  office  assumes  no  special  responsibHit^r 
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for  old  leveo8  in  front  of  pronosed  or  incomplete  United  States  levees,  bat  that  the 
aMistance  to  be  rendered  TV'ill  be  general  and  directed  towards  the  maintenance  of 
the  entire  line  as  far  as  practicable. 

When  bari^es  are  taken  from  their  stations  for  service  they  should  be  in  charge  of 
an  employ^  of  this  office  nntil  returned. 

Similar  instructions  were  issued  to  assistants  in  local  charce  of  the  other  districts, 
and  the  disposition  of  barges,  steamboats,  etc.,  contemplated  has  been  made. 

A  few  weak  places  have  developed  and  some  protection  work  has  been  done,  bat 
at  this  date  no  crevasses  have  taken  place  in  the  fourth  district. 

On  the  new  Lake  Concordia  levee  experiments  have  been  made  in  stopping  leaks 
thronffh  or  under  the  base  of  the  levee  by  means  of  sheet  piling;  driven  witiii  a  float- 
ing pue  driver.    These  experiments  have  been  partially  succetiBful. 

SURVEYS,  GAUGES,  AND  OBfiEKVATIONS. 

SectionH  have  been  laid  off  and  soundings  taken  at  different  stages  of  the  river, 
beginning  with  last  low-water  season,  in  the  vicinity'  of  tho  Belmont  and  l^ospect 
Crevasses  of  1S92  and  also  in  the  straight  reach  in  the  river  above  College  Point. 
These  surveys  have  been  under  the  local  charge  of  Surveyor  A.  F.  Woolley,  jr. 
They  were  undertaken  to  <let«rmine  what  changes  take  place  in  the  river  bottom  in 
the  Vicinity  of  a  crevasse,  and  also  what  temporair  changes,  if  any,  occur  in  the 
river  section  during  the  varying  stages,  in  a  locality  not  inflaenced  by  crevasses 
and  where  tho  banks  arc  practically  permanent. 

In  addition  to  the  usual  low  and  high  water  discharge  observations  near  the  head 
of  the  Atchafalaya,  observations  to  determine  the  flooa  discharge  of  the  Mississippi 
at  Red  River  Landing  and  at  New  Orleans  are  being  made. 

New  features  in  the  bi;;h-water  discharge  work  now  in  progress  are  the  doable 
section,  obHorvations  being  taken  on  two  parallel  sections  from  one-half  to  1  mile 
apart.  Accurate  observations  are  also  made  to  determine  the  actual  shape  of  the 
fiver  surface  at  the  section.  The  object  of  tho  double  sections  is  to  discover  and 
obviate  certain  <liBcrepancies  which  have  heretofore  existed  when  the  observations 
were  confined  to  a  single  section. 

The  river  surface  of  the  section  has  heretofore  been  assumed  to  be  a  straight  line 
and  generally  a  horizontal  one.  Accurate  level  observations  are  being  made  to  test 
the  accuracy  of  this  assumption. 

By  direction  of  the  commission,  surveys  were  made  in  January  to  determine  the 
condition  of  the  levies  and  cost  of  restoring  them  between  Warrentown  and  Grand 
Gnlf,  and  betwern  Rodney  and  Coles  Creek,  on  the  left  bank  in  what  has  l>een  des- 
ignated the  Big  Black  Levee  District.  No  special  allotment  w<ib  made  for  this  survey, 
and  its  cost  was  therefore  charged  to  surveys,  gauges,  and  observations. 

In  compliance  with  instmctions  from  the  commission,  a  survey  was  made  in 
March  by  Mr.  E.  B.  Geddes«  under  direction  of  Ansistant  P3ngineer*Doug1as,  to  de- 
termine the  cost  of  a  levee  behind  Lake  Bruin  and  St.  Jose]>h  and  the  value  of  the 
land  thai  would  be  thrown  out.  The  results  of  this  survey,  together  with  an  esti- 
mate for  bank  protection  at  Hard  Times,  and  opposite  tho  end  of  Lake  Bruin,  were 
Bnbmitted  in  a  report  of  May  2,  1893,  with  map.  Rapid  caving  near  Lake  Bruin 
still  continues  and  attention  is  again  invited  to  the  need  of  adopting  some  measures 
to  prevent  the  river  from  destroying  the  levee  and  breaking  intfi  Lake  Bruin. 

The  only  regular  gauges  now  maintained  under  the  direction  of  this  oflice  are 
the  ones  at  Barbres  Landing  and  West  Mellville.  Their  cost  is  borne  from  the  ap- 
propriation for  works  near  Turubull  Island. 

Money  stalenicnt, 

June  1,  1802,  balance  unexpended $1,381.53 

Amount  allotted  from  act  approved  July  13,  1892 12, 000. 00 

13,38L(>3 
May  31,  1893,  amount  expended  during  fiscal  year 6, 828. 44 

May  31,  1893,  balance  unexpended 6,553.09 

1  Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June  30, 1895    12, 000. 00 
<  Submitted  in  compliance  with  ret|nirenieiits  ofHictions2  of  river  and 
(     harbor  acts  of  1800  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 
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The  followinjj:  ropt»rts  of  assi.Ntjmts  under  allotmmit  for  Hurvoys,  gauges,  and  oh- 
Bervntioiis  are  submitted : 

Report  of  lotc-xraier  discharge  measurements  in  the  Aichafahnja  i?trfr,  at  Simmenport,  La, 


Date. 


Direction  and  force  of  wind. 


,  Siinines-  '■ 
I      P<*rt 
gauge. 


Area. 


1302. 
Oct. 


t 


1 

o 

H 

4 

r> 
<; 

t 

8 
10 
13 
15 
IG 


Light  down  strcimi 

do 

do 

V«ry  liglit  cros8  Hlreaiii 

Briiik  down  stream 

Calm ! 

do 

Brink  cross  stream 

Liffht  cross  stream  — 

Stiff  down  stream 

Strong  cross  stream  — 
Stiff  down  stream 


Feet. 

ti.43 


6. 
5. 
5. 
4. 

4. 


08 
66 
20 
80 
37 
3.90 
3.47 
2.63 
1.78 
1.57 
1.61 


Square  feet.' 
25,290.L*2  I 
25, 710. 92 
25. 2ii2. 55 
25.011.65 
24. 785. 30 
24. 430. 28 
24,080.08 
24, 003. 60 
22,796.94 
22, 205. 85 
22,200.00 
22,137.88 


Velocity 

VVAW 

Disc  barge 

second. 

per  second. 

I>et. 

Cubiefeet. 

.746 

18:880.06 

.861 

22.138.(0 

.870 

21,967.81 

.853 

21.373.65 

.981 

24.522.18 

.824 

20.153.00 

.775 

18.700.70 

.765 

18,374.68 

.684 

15. 564.  U 

.672 

14,939.93 

.603 

13,381.46 

.565 

12, 606. 25 

Respectfully  submitted. 


G.  Ed.  MoiT, 

A$9istant  Engineer, 


REPORT  OP    MR.   A.   F.    WOOLLEY,   JR.,    .SUUVKYOR,   ON    PURVEYS,   GAUGES,  AND  OB- 

8F.RVATI0N8. 


Barhres  Landing,  May  SI,  1893. 

Sir:  I  bave  the  honor  to  submit  the  following  report  on  surveys,  gauges,  and  ob- 
servations from  November  7,  1892,  to  May  31,  1893: 

Prospect  Crevasse  sections, — By  your  order  of  November  6,  1892,  I  left  the  Lake 
IU>rgne  and  Barataria  levee  districts  and  went  to  Prospect  crevasse  and  assomed 
charge  of  survey  in  that  vicinity. 

Thirteen  sections  were  establi'^shed  normal  to  the  river,  and  extended  from  the 
land  side  of  levee  on  left  bank  to  the  land  side  of  levee  on  the  right  bank. 

A  section  was  established  in  the  center  of  the  crevasse  and  one  at  each  end  of  it. 
Four  sections  were  establiHhed  above  the  crevasse  and  six  below  it,  the  extreme 
upper  section  being  If  miles  above  and  extreme  lower  section  being  2\  miles  below 
the  crevasse. 

The  greatest  distance  between  sections  wa«  4,200  feet,  and  are  nearer  together  as 
the  crevasse  is  api)roaclied,  being  only  600  or  700  feet  apart  near  the  crevasse. 

L#evelft  were  taken  on  tbese  sections  from  land  side  of  levee  to  water's  edge  on 
each  bank.  Three  sets  of  soundings  were  t^iken  on  each  section;  the  first  set  wexe 
taken  at  low  water,  the  second  at  medium  stnge  of  water,  and  the  third  when  the 
water  was  at  the  top  of  its  banks. 

Two  large  range  signals  were  placed  on  shore  on  each  side  of  a  section,  and  the 
soundings  were  taken  from  a  boat  which  was  run  above  the  section,  where  the  lead 
was  cast  overboard,  and  the  boat  l)acked  just  fast  enough  to  have  the  lead  line 
plumb  at  the  time  the  section  was  crossed. 

The  angle  to  tlie  lead  line,  where  on  section,  was  recorded  with  a  transit  from 
shore.  Ko  attempt  was  made  to  locate  stations  on  the  section  and  take  sound- 
ings on  these  sections  at  each  successive  set  of  soundings,  as  the  bank,  at  quite  a 
number  of  the  sections,  was  covered  with  a  thick  growth  of  willows,  and  would 
have  necessitated  so  much  clearing  to  mark  the  stntion  range. 

The  soundings  were  taken  sufliciently  near  together  t^)  insure  a  correct  profile  of 
each  section.  The  stage  of  water  was  noted  as  each  section  was  sounded,  and  the 
lead  line  tested  often  enough  to  insure  gooil  results. 

Belmont  Crevasse  sections. — Thirteen  sections  were  established  and  sounded,  and 
the  same  plan  followed  as  at  Prospect  Crevasse.  Assistant  Engineer  G.  Ed.  Mott 
established  these  sections,  took  shore  levels  and  first  set  of  soundings;  the  seoond 
and  third  were  taken  by  me. 

All  of  these  sections  were  to  determine  the  effect  of  a  crevaaso  on  the  bed  of  the 
river  in  the  vicinity  of  the  crevasse.  As  yet  all  sections  have  not  been  plotted,  and 
the  result  is  not  delinitely  known. 

"  College  Point  Beach  sections." — Two  sections  were  established  in  "College  Point 
Kcach,''  about  7  miles  above  the  Belmont  Crevasse,  and  were  to  determine  the 
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clinuges,  if  any,  which  take  piaco  in  the  river  bed  at  a  point  inimediutely  removed 
from  the  influence  of  the  crevasse.  Those  sections  were  little  more  than  half  a 
wile  apart,  and  were  located  and  sounded  in  the  same  way  as  those  at  ''  Prospect" 
and  '' Belmont.''    Soundings  have  not  all  been,  plotted,  and  the  result  is  not  known. 

Dnring  low.  water  the  steamer  liuhif  was  used  for  this  work  and  the  tug  General 
Comelock  was  used  during  the  high  stages  of  water. 

The  snr^'ey  party  employed  on  these  surveys  consisted  of  three  men  and  myself, 
nntil  the  shore  work  was  conijileted;  after  that  I  had  only  two  men  exclnsive  of 
boat's  crew. 

"OW  i?ircr."— Between  the  dat^  of  April  28  and  May  3,  1893,  I  took  three  sets  of 
mid-channel  soundings  urouud  Turubulls  Island  and  out  to  the  Mississippi.  There 
were  two  points  in  Lower  Old  Kiver,  between  the  foot  of  the  island  and  Ash  Cabin 
Light,  which  were  less  than  5  feet  below  the  zcroof  Barbres  gauge.  After  being  plotted 
over  a  previous  set  of  soundings,  the  soundings  last  taken  indicate  a  deeper  cnannel 

5:eneraily  through  both  ^'Jjowor  Old  River"  and  "Upper  Old  River."    The  steamer 
fvhy  was  used  on  this  survey. 

** Discharge  observations,  AliHsitieippi  River,'*  Red  River  Landing,  La. — This  work  was 
begun  on  May  15,  1893.  The  original  section  at  Red  River  Lauding  was  resounded 
and  23  observation  stations  were  located,  being  two  more  than  formerly  used. 

In  addition  to  the  original  section  at  Red  River  Landing,  I  located  a  section  about 
half  a  mile  above,  and  established  23  observation  stations  on  this  section  also.  The 
discbarge  of  both  these  sections  was  always  taken  on  the  same  day,  so  that  they 
might  be  a  check  against  each  other.  The  water  was  just  coming  over  tiie  banks 
when  I  commenced  this  work  and  much  difliculty  in  x>utting  up  ranges  was  encoun- 
tered. 

These  discbarges  arc  yet  underway,  as  the  highest  st>age  of  water  has  not  yet 
passed.  Up  to  date  only  seven  discharges  for  the  Mississippi  have  been  taken,  and 
none  have  been  computed,  as  the  amount  of  held  work  I  have  had  to  perform  has 
left  nie  no  time  for  computations. 

** Diicharge  obeerrationsj  Atchafalaya  River,*'  Simmeeport,  La. — The  original  dis- 
charge section  at  this  point  was  used,  and  additional  section  about  half  a  mile  down- 
stream was  established  as  a  check  against  the  original  section.  The  discharge  for 
both  these  sections  are  lakcn  on  the  same  day. 

Precise  levels  are  taken  ut  each  end  of  section  for  water  surface  at  time  of  dis- 
charge, and  water  surface  not  assumed  to  be  same  elevation  all  the  way  across  the 
section  as  heretofore  done. 

In  taking  these  levels,  correction  for  curvature  and  refraction  was  made.  These 
levels  were  taken  for  both  Missiflsippi  and  Atchafals^ya  discharge. 

The  Lotus  was  iirst  usimI  for  taking  these  discharges,  but  her  pump  broke  on  the 
27th  of  May,  and  the  work  is  being  continued  with  the  Ruby.  Up  to  date  only  three 
discharges  of  the  Atchafalaya,  and  none  of  them  have  been  computed. 

Respectfully  submitte<l. 

A.  P.  WOOLLEY,  Jr., 

Surveyor. 

Capt.  Jonx  MiLLis, 

Corps  of  JCnginevrK.   U.  S.  A, 

The  results  of  the  above  surveys  will  be  reported  when  completed  by  soundiugii 
during  next  low-water  season. 
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COUMEItCIAL  STATISTICS. 


[Complied  rrom  InformkUon  derived  from  Ibe  commonrlml  eichugH  of  tha  TwreMDUtlT*  towna,  ■ol 
th*  levenU  buiiniwH  lioaMH  imd  LindiDg^  ivhere  tb«  «le«iiboatB  reoeln  ud  dlAohvgD  iilifia,  and 
ftom  Um  racordi  d/ tha  oiuUHD.hauw.  purt  of  Kb*  Orleui*,  Li.] 


t  «le«iiboatB  reoeln 
Orleuu,  L^] 

NATCHEZ,  MI3S. 


Arti.'lM. 

QwuJtltJ. 

T„n^ 

Tkloe. 

RectipU. 

^,uo 

50,8=0 

S.SM 

«,B65 

3S 

j&SS 

ra,784 

•"■■ 

Shipv 

a  EM 
tt,m 

i:«ao 
2.fea 

«;ko 

1>«,BW 

: V  : 

NATCHEZ.  UI33. 


IBBL 

!<«. 

vm. 

38 

*l,731.rH7.00 
*1,830,>I7.00 

ai 

1.006 

■■"S 

131.  S30 

•1,B8S.1MS0 

30,788 

11,037, 181.«a 

1E4,IU0 

•3,IXi9,ESD.M 

Total  cargo  received tom . 

ti.UB,oaLoe 

?ffilKi!'^.v;:v;;;.v:v-v;.;v.".'":-: 

Total  CHRO  received  udnhipped tom.. 

^m'XS 

KoTB.— The  ueneml  buaioeu  nt  Notrhei  liM  decre««ed  »boQt  8  per _.  ^ 

attributed  bjlEemuthoriliea  la  the  protricteil  hi;;h  water  at  1802,  which  had  eoiuldarablai 
trade.    The  tonnage  rer«ived  for  hatchei,  however,  aeema  t»  be  Tery  Dearly  the  aaine  aa  in 
TepoTta.  aod  U  piobabl;  do*  to  th*  Incteued  coal  boalaeaa.  which  fbima  an  tmp<ctaiit  IMm. 


lOO  lot  jaar,  and  It  la 
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StaleiMni  tAot^in^  the  approximate  reoeiptt  and  ikipmenU  of  frdght,  etc. — Continaed. 

vipALIA,  LA. 


Articles. 


Cotton 

Receipts  and  thipmenU. 

bales . . 

Cotton  seed 

, sacks.. 

Com 

do 

Coal 

bushels . . 

Vloar 

barrels . . 

M<riasMs 

IfOmber 

feet.  B.  M.. 

BlATOS 

Oats 

iiAAka. 

tflsOellaneOUH ...                                                                                                     nanlracMM 

Bvgar 

••- 

barreU.. 

Total. 


Qnantity. 


5.000 

47,000 

6,500 

80,000 

2,100 

200 

225,000 

300,000 

5.500 

26,000 

450 


Tonnage.)     Valae. 


1,000 
2,850 

487 
1,060 

210 
60 


4,350 

485 

1.072 

78 


11,540 


$156,000 

28,600 

11,875 

8,750 

6,300 

8,000 

8,875 

48,500 

18,760 

106,760 

6,750 


468,000 


Number  of  steamboats  in  the  trade 

Nomber  of  times  tbey  have  landed 

Namber  of  barges 

Total  cargo  received  and  shipped tons. . 

Talao  of  same 


1801. 


88 

810 

2 

12,802 

$781,076.75 


1802. 


82 

1,006 

12 

17,829 

$887,137.00 


1883. 


20 


8 

11,540 
$467,060.60 


NoTK.— The  ceueral  bunincsi*  at  Yldalia  has  decreased  abont  6per  cent  since  last  year,  and  It  is 
atttlbated  by  the  anthorities  to  the  protracted  high  water  ot  181^  which  had  considerable  effect  on 
local  trade.  The  tonnage  received  for  Vidalia.  however,  seems  to  be  very  nearly  the  same  at  in  pra- 
Tioua  reports,  and  is  probably  due  to  the  increased  coal  bnsioeos,  wbioh  ibnns  aa  important  item. 

BAYOU  SABA,  LA. 


Articles. 

Quantity. 

Tonnage. 

Value. 

«                                                   ReeeipU. 
Cotton - hales .  - 

850 

3,000 

250.000 

4.500 

75,000 

400 

8,600 

660 

2,200 

2,700 

50,607 

70 
225 
8,750 
460 
14L 
120 
765 

78 
362 

75 
8,402 

$10,530 

Com *.. 

sacks . . 

5,250 

Coal 

bashels. . 

8,750 

Tkmr 

Lnmber 

Molasaea 

Oats 

barrels.. 

feet,  B.M.. 

barrela . . 

sacks.. 

18,500 
1,125 
6,000 

21,260 

Bloe 

,. barrels . . 

7,800 

gngar 

do.... 

88.000 

Cotton  ties 

Ifiaoellanooas 

bundles . . 

packages . . 

8,875 
197,812 

Total 

14,488 

807,898 

enti. 

bales . . 

Shipm 
Cotton 

2,200 

75,000 

2,100 

78,000 

1,450 

360,000 

65 

7.000 

110 

810 

900 

26,838 

440 

3,760 

167 

2,730 

145 

630 

10 

680 

18 

50 

25 

1,881 

66,000 

Cotton  seed 

sacks.. 

87,500 

Com 

do... 

8,675 

Coal 

bushels.. 

9,750 

Flour  

Lnniber 

Molasses 

OaIm 

barrels . . 

feet.  B.M.. 

barrels.. 

sacks.. 

4,850 

5,400 

975 

17.560 

Rico 

barrels.. 

1,880 

Sngar 

do... 

4,650 

Cotton  ties 

Miscellaneous 

bnndlee.. 

packagea . . 

1,185 
126,298 

Total 

16.490 

878,687 

3914      RFJ'OKT    OF    THK    rOIEK    oT    KXlilNEERS,  U.  S.  ARM^. 

Siaipnicftt  ahotring  ihe  approximate  recvipU  and  shipmcnft  of  frvighty  etc, — Continued. 
I  BAVOU  SAKA,  LA.-CoTitinncd. 


1891. 


Xiinil)*'r  <»f  st«"arnl)oats  in  tin-  Iradi*. 48 

}(umbor  of  timun  arriveil 1, 01!l 

Knniber  of  tinieti  departed 747 

Ifnmber  of  bargea 17 

Total  cari^o  received font* . .  29, 321 

Value  of  name $1 . 1 13. 719 

Total  cargo  shipped lou.s  .  19. 940 

Valae  of  name |1, 193, 39tf 

Total  car^o  receivcfl  mid  itliipjn d toiix..  49.261 

Value  of  same f2, 307, 1 15 


1892. 


40 

800 

685 

18 

14.G41 

$360,374 

11,090 

$129,455 

^,731 

$489,829 


1893. 


8M 

S 

14,488 

$307,881 

io,«ao 

$278,837 

24.858 

$586. 4» 


BATON  ROUGE,  LA. 


ArtideN.    , 

Itcreiptx. 

Cottou l»aW. 

Cotton  8«'0«1 Hacks. 

Corn do... 

C«>al bii>«liclrt . 

Flour baru'ls . 

Lumber left.  B.  M . 

MoiaatteH barrels . 

Mors baloM. 

Oats Hnrks . 

Kiiuj barivls. 

Sn|j;.ir do. . . 

Cotton  ties bnudles . 

Miscellaneous imckagea. 


Quantity.    Tonnage. 


Valae. 


1. 


.;  i->. 


Total. 


Shipments. 

Cotton balos. 

Cotton -Hrt'f I  in»*:il Hiicks. 

Cotton  st.'1'd flo.  - . 

Coal buhbcls . 

Com sarks. 

Flour barrels. 

Lumber fret,  11.  M. 

Moss bales. 

Molasses barrels. 

Oats sacks . 

Rico barrels. 

Sugar do. . . 

Cotton  tics bundles. 

Miscellaneous packages. 


725 

126.5(H) 

50,000 

UOO.OOO 

O.t.OOO 

500,000 

1,200 

5,525 

70,300 

1.200 

3,300 

8.600 

2.'i2.972 


145 

$21,750 

6.:{25 

63,250 

3,760 

87.800 

35.000 

125,006 

6.500 

195.600 

27.125 

232,560 

860 

18.000 

207 

2,762 

6.300 

175,000 

144 

14.400 

536 

49,500 

240 

10.750 

11,982 

1.077.640 

I      08.614  I      1,073,062 


Total 


12.n00 

Ill-.^CK) 

IS.OOO 

900.  im 

7.'>,  OtK) 

27, 0:.0 

3, 500, 0<)0 

5.  X\0 

5,020 

20.450 

8:M) 

20,  OW) 

L.'iO.) 

3,003,715 


2,400 

798 

000 

31.500 

5,025 

2,763 

6,125 

199 

1.686 

2.055 

lOO 

8,250 

42 

82,419 


140,522 


309.000 

9.975<» 

9.000 

112.500 

181.250 

83  880 

52.500 

2,665 

114.300 

73,625 

8.960 

300,000 

1,875 

841,002 


2,U1,542 


UATOX  ROGUE,  LA. 


Numhor  of  htcamboats  in  the  trade 

Ifumbor  of  timeM  ari-i ved 

Xumber  of  times  departed 

Number  of  barges 

Total  cargo  received ton** . . 

Value  of  same 

Total  cargo  shipped tons. . 

Value  of  same 

Total  cargo  re<'.eived  and  shippi-d tons. . 

Valae  of  same 


49 

89.'i 

693 

lOR 

23.313 

$2, 257. 360 

60.787 

$1, 737. 434 

84.100 

$3,994,794 


87 

732 

552 

146 

346.068 

$3,280,558 

65,684 

$1,252,394 

411.932 

$4,532,952 


1883. 


82 

080 

BBU 

1«3 

98,614 

$1,973,052 

140. 522 

$2,111,542 

239.135 

$4,084,504 


NoTR.— The  decro.ise  in  tlie  receipts  :(t  Baton  Itoniie  is  attributed,  by  the  aathorltiea.  to  railroad  oom- 
j>etition,  the  immense  fulling  off  of  t  tie  eo.il  biiHiiieA<i  due  to  lalnir  difficulties  and  the  discentinoaiioeof 
one  of  the  Inml>or  mills.  The  incrt>aso  in  HhipnientH  probably  can  be  accounted  for  by  theni] 
leveo  contractors  in  the  vicinity,  who  consumed  large  qnuntitics  of  grain  fised  and  proriaioiis. 
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Statet}iefit  fhowing  the  ajiproximaic  reoeipti  and  shipmenU  of  freight,  ett, — Contiuued. 

PLAQUEMINE.  LA. 


Articles. 


I'eeeiptt. 

Com saokn . . 

Ck>tton-B««<l  lucal do 

Coal lumlK'U . . 

Flour 1».»IT<>1» . . 

HolasKed do 

Ifoss bnles.. 

Oatii Hacks.. 

Ric« bj'rnds.. 

Sagar <lo — 

Midcellaneoun liackagea. . 


Total. 


Coal Inishels. 

CorD .narks. 

Lnnib«r fci't.  i;.  M. 

Mola.sses I'nrvels. 

MoKs Iiules. 

Oats Hackft. 

.  Rice barrels . 

Sufrar «lo. .. 

Flour do. .. 

Miscellaneoiii* ]>:i<>kac(<;« . 


Quantify. 


12,000 

6.  SOD 

375,000 

16,320 

630 

50 

12.000 

2,850 

l.COO 

118.640 


Tonnage,  i     Value. 


900 

408 

13. 125 

1,632 

180 

2 

1,080 
342 
243 

0,216 


1,000.000 
2.800 

6,238.324 
8.000 
2.500 
6,200 
850 
1,880 
7.800 
828,074 


Total. 


24,187 


85,000 
210 

10, 016 
2,400 
03 
558 
102 
224 
780 

12. 110 


121,000 

5,100 

46.875 

48,060 

0,450 

25 

30,000 

84.200 

22,500 

377,318 


605.423 


US.  000 

4,000 

0,570 

120,000 

1,350 

4,060 

10.200 

20,700 

23,400 

310,184 


62.803        1,264,614 


PL.VQ[-EMINK,  LA. 


IIumlMT  of  8to:mjboat-<  in  the  fradi* 

17uinl>«r  of  times  srrived 

Kumber  of  times  departed 

Number  of  barges 

Total  cargo  received tiiii.** . 

Value  of  same ., 

Total  carpo  shipped tons . 

Value  of  same 

Total  cargo  recei  vi'd  and  sbii)i>e<l tons . . 

Value  of  same 


50 

453 

888 

52 

61.110 

$819, 176 

57.8U9 

$590.  809 

110.(<»9 

$1,410,075 


1802. 


1803. 


53 

80 

428 

560 

402 

560 

66 

80 

82. 214 

24,137 

$1.02:1,243 

$595,423 

45,  i.M 

62,303 

i8.3S.470 

$1,264,614 

127. 448 

8d,530 

$1,856,722 

$1,860,037 

KOTS. — The  di^mvis  >  in  th->  riH*i*iptA  at  Pi-iqiifiiine  is  attributed  to  siu'cessful  railroad  competition 
and  immcnne  falling  u:l'  in  tht*  receipts  of  co.il  due  tj  labor  troul>lL*s  at  tlio  miues  during  the  year. 

DONALDSOXVILLE.  LA. 


Articles. 


Rtceipti. 

Com bushels. 

Coal do . . , 

Flour barrels. 

Lnml»er feet.  B.  M . 

Molasses barrels. 

Oats sacks. 

Rice barrels . 

Sugar do. . . 

Miscellaneous packages. 


ToUl 


Sftipiiifntt. 

Coal bushels . 

Molassfs barrels. 

Sug.ir do. . . 

Rioe.roiich sarks. 

Miscellaiieous packages . 

Total 


Quantity. 


8,300 

1.425,000 

720 

5,000 

20 

12.600 

1.030 

500 

15.680 


Tonnage. 


622 

110,875 

72 

8 

6 

1,138 

123 

81 

880 


122.805 


8.675,000 

45.000 

180,000 

82.000 

2.831 


128,625 

13,6lH) 

20,250 

2,460 

817 


Value. 


$14. 525 

428,125 

2,160 

75 

800 

81,500 

12,360 

7,500 

107,004 


004,530 


450.375 

675.000 

2,700.000 

164,000 

10,407 


174,652  1      4,008,782 
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StateiHcnt  shomny  the  approximate  receipts  and  thipmenti  of  freight,  etc. — ContfnneiL 

DONALDSON VILl.E.  LA.— Continued. 


Number  of  ntoainboats  in  tlio  trade 

Number  of  t imo»  arrived 

Number  of  timcH  departed 

Number  of  barfces 

Total  cargo  received tons.. 

Value  of  Ham*» 

Total  cargo  nbipped tona . . 

Value  of  Hame 

Total  cargo  recciveil  and  aliippcd tons.. 

Value  of  same 


1891. 


41 

963 

591 

104 

105, 172 

1029. 570 

6,059 

1482,700 

111,231 

$1,412,270 


1898. 


86 
884 

878 

132 

158.296 

$1,829,128 

118.205 

$2,201,460 

871,601 

$4,030,588 


1888. 


48 


m 

118.806 
$604. 5« 

174,688 
$4,006,788 

886,467 
$4, 818, 181 


Note.— (tenornl  dopreriRtion  of  rcreiittH  duo  to  HurooMful  railroad  competition.  The  ahi|»ncnto  of 
Bugar  II ud  iuo]aH!«'»<  liuve  incn^am^d.  and  tli«^  coal  buHincMn  is  alM  enlarging  rapidly,  dae  to  the  fkwt 
that  Dinaldaouvillo  in  bt^cuunng  yearly  more  genornlly  adapttnl  as  a  abipping  station  for  Inland  OQB* 
suiuers  and  those  along  Bayou  La  Foiirche;  heuce  the  marked  inoreaae  m  the  shij^ents  at  ahown. 

The  above  towns  are,  strictly  speaking,  ''way  points"  and  not  termini,  and  tlie 
net  tonnage  or  carry in|^  capacity  of  the  steamboat-s  that  do  basiness  at  ti^oee  places 
is  not  ffiven,  ns  it  would  not  show  the  proper  rotation  between  what  would  then 
be  nia«\e  the  pogsihle  tounu|;o  and  actual  tonnage  brought. 

All  New  OrleanH  steamboats  ure  counted  "arrived"  when  they  stop  on  their  Jonr- 
ney  up  riv<'r,  and  ^'dopartud''  when  they  stop  on  their  way  down  to  New  Orleans. 

The  St.  I^uis  and  Ohio  River  HteumlM>ats  are  counted  ''arrived"  when  they  stop 
on  their  journey  down  the  river,  and  "departed'*  when  they  stop  on  their  wuj  np 
stream. 

Statement  ihoioing  the  amount  and  value  of  commerce  pasting  out  of  Bed  Biter  and  0$ 

tributaries  through  Old  River  into  the  Mississippi  Btver, 

[Compiled  from  the  river  column  of  the  'Sew  Orleans  Dailv  States  and  from  information  ftuniihed  by 

the  commercial  exchangos  of  ^ew  Orleans,  La.J 

OLD  RIVER. 


Articlra. 


Quantity. 


Tonnage. 


Cotton b.iles . . 

Cotton  MH?d sacks. . 

Cotton  8o«m1  nifal do 

Cottnn-seed  oil l>arr(*la.. 

Lumber fi-rt.  ii.M.. 

MoUsdes barrels. . : 

Muss bales.. 

Kico wuck  M . . 

Sugar lioj!H  heads . . 

Sufcar barrels. . 

StavcA  (oak) number. . 

Miscellaneous packaj;es . .  I 


95.604 

196.174 

104. 0A9 

1,041 

8.636 

15.628 

2,571 

20,499 

2,444 

34.466 

1,101.419 

15,093 


Total. 


19,138 

9.808 

5.202 

24S 

5 

4,668 

96 

1,537 

1,466 

5.600 

6.522 

564 


63.868 


Value. 


Number  of  ntcaniboatM  in  the  trade 

Trij»8  made  by  thorn 

Ni't  tonnacrc  of  same 

NuiiiIht  of  bargefl 

Net  tunnaj!!'  ofsam** 

T«ital  toDua^  "f  Hteamboat*  aud  bar/ji'S 

Total  rarjro  bronght tous. . 

Taliic  of  same 


$3,879,820 

147. 130 

119.646 

66, 8» 

U 

234.420 


1.1 

40. 

117,312 

616.060 

16.566 

64.896 


4,160,647 


1891. 

1892. 

1881. 

17 

24 

17 

601 

279 

94S 

301.601 

91,043 

78,571 

24 

8 

19 

14,400 

7,600 

18.060 

116.004 

08.643 

91,821 

02.232 

90.886 

63,856 

$10,951,108 

10,458.901 

$4,168,847 

Note.— This  does  not  include  the  upstream  freights,  which  most  be  nearly  eqoal  to  tlM 
in  value. 
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Statement  $hawing  the  receipts,  hy  river,  at  New  Orleant,  La. 

[Compiled  from  the  river  colaron  of  the  New  Orleans  Daily  St«tea  and  flrom  information  ftimiahed  by 

the  coiumercial  exchanges  of  New  Orleans.] 


Articles. 


Above  the  eity. 

Coal bn«hel8 . 

C«)tton  weuil sacks . 

Cotton l)fll«*s. 

C<»tton-8«Hl  nioal sacks. 

Cntton-sot*d  oil barruls. 

Flonr do... 

Fhnir onc-hnlf  barrels. 

Flour sacks . 

Oiiru bushels. 

Oats do . . . 

i  Nittcm  ties 

Liin)lM>r feet,  B.  M . 

MolM.sst^s barrels. 

Moss bales. 

Ri  ce barrels . 

KIce sacks. 

Sufcar hogsheads. 

Sii^ar barrels. 

Staves 

\V  iicat bushels. 

MisceliHiiiMtus packages. 


Qoantity. 


4.428.000 

sni.oso 

100, 410 

128,077 

3,783 

2(10. 410 

31,700 

71.780 

4,016,744 

352,417 

40(1,000 

10,536 

190,506 

7,443 

650 

227,035 

30,859 

433,306 

1, 750, 724 

2, 273. 516 

857,684 


Tonnage. 


154,980 

44.554 

38,083 

6,300 

472 

20,941 

1,585 

1,794 

112,468 

5.664 

12,000 

15 

57, 151 

872 

79 

17,027 

23.915 

70,412 

8.753 

158,205 

72,086 


Value. 


Total. 


Blow  the  eity. 

Afolnssos barrels.. 

^oK.i biiles.. 

Kico,  olrmi barrels.. 

Rice.  ruu;>l. sacks.. 

S:-;r:ir. ..'. barrels,. 

Miscelianoous packages . . 


4.553 

321 

10 

29,523 

17.818 
181,853 


Total. 


806,846 


1,335 

12 

1 

2,224 

2,896 

81,184 


37,682 


$553,500 

668.310 

6,717,570 

144.969 

75.060 

628,248 

56,475 

53.835 

2,410.046 

141.868 

5.000 

128 

1,857.600 

18,607 

7,908 

454.070 

1,913.232 

6,499,690 

262,608 

8,956.137 

2,244.918 


27,662,765 


60,795 

160 

120 

59,046 

267.270 

863,160 


759,551 


Above  the  city. 

Number  of  steamboats 

Trips  made  by  them 

Net  touna>;e  of  same 

Towboats 

Trips  made  by  them 

Net  toiiDHKO  of  Hsme 

Number  of  barges 

Net  tonnage  of  same 

Number  ol  luggers  (^ailing) 

Trips  maile  b\  ihem 

Net  tounage  of  same 

Total  tounsce  (st4*araboats,  towlioats,  b.irgfs.  and1u<;gers). 

Total  cargo  Drought tons . . 

Talae  of  same 

Below  the  city. 

Number  of  steamboats  in  local  trade 

Trips  made  by  them 

Nii»t  tonnage  of  same 

Luggers  (sailing  in  local  trade) 

Trips  made  by  them 

Not  tonnage  of  same 

Total  tonnace  (steamboats  and  1  nggers) 

Total  cargo  brought tons . . 

Value  of  same 


1891. 


51 

1.417 

665,610 

45 

134 

51,810 

929 

418, 050 

18 

162 

4.860 

1. 140. 3:10 

1. 343. 001 

$54,  3;j2,  685 


6 

821 

81.039 

218 

4,'J50 

130,000 

161. 839 

22.422 

$1. 729, 092 


64 

1,090 

450,031 

89 

168 

90. 5U 

1,042 

466,900 

20 

240 

5.400 

1, 014. 875 

1,303,628 

$56,076,100 


6 

174 

17,916 

278 

2,892 

73,b72 

91.588 

8,632 

$741. 155 


1893. 


51 

1,203 

642,156 

32 

106 

48,857 

568 

255,600 

25 

850 

3,900 

848.013 

806,846 

$27,662,766 


6 

268 

28,  on 

100 
2,800 

15,800 

41. 8n 

37.862 

$759,661 
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Statement  showing  the  veoeiptSf  by  river,  at  New  OrleanB,  Z^.— -CoBtinnad. 

P.ECAPITULATION. 


Total  arrivalii  (stearaboatn,  tow  boats,  bargon,  and  luggerA)  , 

above  and  below  the  city  i  7, 198 

Total  net  tonnage,  above  and  below |  1, 602, 109 

Total  cargo  brouglit  above  and  below tunn . . '  1, 365, 483 

Value  of  same I  $36,061,000 


1892. 


6. 

1,106.463 

1,312.260 

$56,817,815 


1893. 


5,396 

889,680 

844, 49B 

$28, 428.311 


The  foregoing  inclades  simply  the  freights  brought  to  New  Orleani  bj  steam- 
boats and  bargo8  and  luggers  on  the  Mississippi  Kiver  and  does  not  include  the 
large  and  yaluablo  freights  that  they  take  away.  No  record  is  kept  of  this,  and  it 
is  impossible  to  furnish  even  a  reasonably  uccurate  estimate  of  its  value.  It  would 
amonut  to  a  very  large  sum  in  the  aggregate,  probably  more  than  40  per  cent  of 
the  value  of  freights  received  at  New  Orleans. 

Foreign  commerce,  port  of  New  Orleant. 


VesHele. 


Steam 
Sail... 


Total 


Entrances. 


1800-'91.     1891-'92. 


1.005 
154 


1,245 
161 


l,ir>9  !        1,4U6 


1892-'93. 


1,131 
135 


1,206 


Cleanmees. 


1890.'91. 


1,007 
141 


1,148 


1891-'92.     i892.'93. 


1,242 
136 


1.064 
110 


1,378 


1,194 


Total  tonnage  of  above: 

Tons. 

1890-'91 2,827,: 

1891-92 3.542,599 

1892-93 2,902,798 


EXPORTS  AND  IMPORTS. 


1891. 

1892. 

1893. 

Totol  vnltie  of  exports  of  foreign  morchandifle  to  foreign 
coontries T. . . 

• 

$1,090,259 
108,007.428 

$1,911,081 
130,183,916 

$478, 903 
81,812.507 

Total  value  of  exports  of  domestic  merchnudlse  to  foreig:n 
countries 

Grand  total  of  exports  of  foreign  and  domestic  mcr- 
chaudise  to  forciun  countries 

109,106,687 

132,094,997 

88. 291, 800 

Total  value  of  imports  from  foreign  countries : 

Free 

13.211,083 

7,04L9.59 

513,294 

14,878,800 

5,442,415 

305,402 

22.907,122 

8.912.922 

606.468 

Dutiable 

Specie 

Grand  total 

20,706,336 

20,626,617 

27.416,572 

TOTAL  DUTIES  COLLECTED. 

j;£l $2,106,681.48 

18»2 1,509.070.5$ 

18W 1,609,80».12 
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a™-  ..f  properly. 

Valne. 

Oii-lof  properly. 

V«]QO. 

(IS,  000 

aloCw 

s 
li 

"■S 

'S 

«voqiittrtnbo.,tH 

UR.5U 

■ 

N«...«  ....1  r.;«.t«j....   ■   ^„^ 

oy»i. 

Wbpra  employed. 

Work  on  which  employed. 

H^DonBla..Sa,ch.,.       .. 

W.  G.  Pri.-«,  New  Or.          (1 

w"j.*H;^d»,   B^IOQ          e 
Konie,  La.                   j        6 

WUIiam  Qnnii.,  Kow      "  12 

15 

taut     Kntvhei,Mlu 

i 
IflW  1  Ncv  UrleikDi.La 

SS, ''•*"""■""■■■• 

ITS     SewOrl«nH.La 

150     Kfd   Rivw    I*t,dinB 
and  Ijlmuriputt,  La. 

Hinrk    lev«   dlatrlda.  ua 

liv™":aka  BoiKne  and  Bar- 

atarialeve-dlolrlcta. 

fourche.  and  Pontchartrala 
IfTse  diatilcU. 
ImpruTiuf  harboi'  at  Niw  Or- 

Sii  rvn  v«,  sangM,  and  ubasr- 

The  foUowiiig  maps  and  (trawingn  actroiiipany  sad  form  part  of  thit  repurti 
Platr  I. — Hnrlinr  of  Natcbez  imd  Vidnlia,  Mississippi  and  I,.oLiiHiana. 
Plate  II. — TiimljiiU  iNlanil  ond  Ticiuity. 
PjLATii  III. — CaiTolltoD  lioncl,  Sew  Orleana  Harbnr. 
Platk  IV.— South p»rt  to  Kxi>naition  Wharf,  New  Orleaus  Harbor. 
Plate  v. — Lower  Tt^nHoa  auil  Big  Hlack  luvee  diHtriL-ta. 
PI.ATB  VI. — AtcbnfiilHya,  LaFourcbe,  and  Pontchnrtrain  levee  districts. 
Platk  VII. — llarntitriii  Htid  Lake  Bor^e  Icvoe  districta. 
Plate  vhi.— M(:tbocl  of  closing  crevn'sses. 
Platb  IX. — Levee  »ec;tloiiB. 
Plate  x.— Area  of  overflow,  flood  of  1892. 
Very  rptpectl'iilly,  your  obedient  servant, 


Col.  C.  B.  COM9TOCK, 

Coiyiof  Kaiiiwer:  U.S.A., 

J'roiilent  J/i»ji»«J^pi  Rictr  ComntMioa. 
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[The  references  in  Ilomnn  are  to  j»nrt  (or  volume),  and  tliose  !n  AriiWc  to  pnge.] 

A. 

Aberdeen,  Wash.,  eatablisliment  of  harbor  lines  at i,  463;  iv,  3172, 3477 

Absecon  Inlet,  N.  J.,  removal  of  wreck  near i,  128 ;  ii,  1 182 

Adams  Lan(lin«j,  Vt.,  examination  of  harbor  at i>419;  iv,  3215 

A^ate  Bay  Harbor,  Minn.,  improvement  of I,  3*^6;  iv,  2654 

A  unapee  Harbor,  Wis.,  improvement  of i,  350 ;  iv,  2721 

Ailkenf  Kate  V.  (schooner),  removal  of  wreck  of 1, 189 ;  ii,  1531 

Alabama  River,  Ala.,  improvement  of i,  222 ;  ii,  1718 

Alaqna  Bayou,  Fla.,  examination  of  bar  at  mouth  of i,  228 ;  ii,  1738 

Albemarle  Sonnd,  N.  C. : 

Improvement  of  waterway  between  Norfolk  Harbor,  Va.,  and i,  164;  ii,  1341 

Removal  of  wreck  in i,  183;  ii,  1449 

Allegheny  River: 

Bridge  at  New  Kensington,  Pa. ,  across,  construction  of 1, 470 

Examination  for  lock  and  dam  at  Tarentum,  Pa i,319;  ill,  2538 

Examination  for  lock  and  dam  bctweeu  Herr  iHland  IJnm  and 

Tareutum,  Pa i,319;  iii,2535 

Examination  of,  between  Clean,  N.  Y.,  and  Warren,  Pa i,  319;  iii,  2540 

Herr  Island  Dam,  Pa.,  construction  of 1.316;  ill,  2501 

Improvement  of,  Pa 1,315;  in,  2498 

Jllcny  Ii,  A,  (barge),  removal  of  wreck  of 1,69,854 

Allouez  Bay,  Wis.: 

Establishment  of  harbor  lines  in ^,462;  iv,2695 

Examination  of i,344;  iv,2692 

AUoway  Creek,  N.  J.,  improvement  of 1. 127;  ii,  1176 

Alpena  Harbor,  Mich.,  improvement  of i,  i^l;  iv,  2922 

Alsea  River,  Oregon,  examination  of  inner  navigation  of I>445;  IV, 3440 

Altamuha  River,  Ga. : 

('onstructiou  of  bridge  across 1,468 

Inj])rov('ment  of 1,193;  ii,  1561 

Alva  (stoam  yacht),  removal  of  wreck  of I>70,  857 

Alviso  Slough,  Cal.,  examination  of 1.425;  iv,3236 

Amite  River,  La.,  improvement  of i?2n  ;  ill,  1812 

Anacortes,  Wash.,  establishment  of  liarhor  lines  at i,  KW ;  i v,  3472 

Anacostia  River,  D.  C,  im])rovenient  of i,  148;  ii,  1265 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  41,  748 

A]>alarhicola  Bay,  Fla.,  improvement  of '. 1.211 ;  ii,  1690 

A])ala('hicola  River,  Fla.,  improvement  of i>212;  ii,  1692 

Aj>poinattox  River,  Va. : 

Examination  of,  at  Petersburg i,  lOU;  ii,  13^15 

Improvement  of i,  l(i3;  ii,  1333 

Apponaug  Harbor,  Cowesset  Bay,  R.  I.,  examination  u{ i, 71,  869 

Appoquiuimink  River,  Del.,  inijjrovcment  of i,  131 ;  ii.  1197 

Acjuia  Creek,  Va.,  improvement  of '» 151 ;  ii,  1286 

Arkansas  River: 

Improvement  of i,  272 ;  ill, 2108 

Removal  of  wreek  at  Van  Buren,  Ark 1,279;  111,2121 

Removing  obstructions  in J>272;  111,2102 

Arthur  Kill,  N.  Y.  and  N.  J. : 

Examination  for  channel  to  connect  mouth  of,  with  New  York 

Harbor 1,105,1083 

Ini]»rovementof 1.108,  1104 

Arthur,  Lake,  La.,  improvement  of i;^^i  ui,  1828 

1 


\ 
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Ashland  Harbor,  Wis.,  improvement  of 1,340;  iv,2674 

Ashley  River,  S.  C. : 

Improvement  of 1, 188;  ii,  1512 

Removal  of  wreck  in i,  189;  li,  1531 

Ashtabnla  Harbor,  Ohio,  improvement  of i.  402 ;  iv,  80% 

Atlantic  City,  N.  J.,  removal  of  wreck  near i,  128;  u,  1182 

B. 

Back  Bay  (Biloxi  Bay),  Miss.,  examination  of 1.238;  ii,1784 

Back  Cove,  Portland,  Mo.,  improvement  of  channel  in i»  31,  705 

Bugadnce  River,  Me. : 

Examination  of  sonth  fork  of i>  37,  724 

Improvement  of i,  24,  681 

Ballard,  Wash.,  establishment  of  harbor  lineH  at i,  463 ;  iv,  3472 

Baltimore  Harbor,  Md. : 

DefenHe  of 1, 8 

Examination  of  Sonth  and  Middle  Brandies  of  Piitapsoo  Hiver.  ..i,  148;  n,  1262 

Improvement  of i,  145 ;  ii,  1243 

Improvement  of  channel  to  Cnrtis  Bay i,  145;  ii,  1249 

Rf  moval  of  wreck  in i,  147 ;  ii,  1262 

Bar  Harbor,  Me.,  construction  of  breakwater  near h^  ^^ 

Bamegat  Inlet,  Entrance  and  Harbor,  N.  J.,  examination  of i,  129;  ii,  1185 

Bamegat  Inlet,  N.  J.,  removal  of  wrecks  at 1*128;  ii.  1182 

Barren  River,  ky.,  operating  and  care  of  lock  and  dam  on i,  330;  iii,  2609 

Bartholomew,  Bayou,  La.  and  Ark.,  improvement  of 1, 262;  in,  2012 

Battalion  of  Engineers i,  18, 649 

Batteries 1,4 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  101, 1053 

Beaufort,  N.  C. : 

Examination  for  breakwater  at i,  183 ;  ii,  1457 

Improvement  of  harbor  at i,  174 ;  ii,  1396 

Improvement  of  waterway  between  New  River  and i,  175 ;  ir,  1397 

Improvement  of  waterway  between  Newbem  and i,  174 ;  ii,  1393 

Beaufort  River,  S.  C. : 

Improvement  of i,  189 ;  il,  1524 

Wreck  in il,  1530 

Beaver  River,  Pa.,  construction  of  dam  in  Ohio  River  below i,  313;  iii,  2484 

Belfast  Harbor,  Me.,  improvement  of i>  26, 687 

Bellamy  River,  N.  H.,  improvement  of 1,34,716 

Belle  River,  Mich.,  at  Marine  City,  examination  of i,  388;  iv,  2956 

Bellevue,  Iowa,  examination  of  Mississippi  River  at i,  288;  in,  2254 

Bellingham  Bay,  Wasli.,  examination  for  preventing  shoaling  in i,  446;  iv,  3468 

Berrians  Creek,  Long  Island,  N.  Y.,  examination  of i,  92,  993 

Betfvind,  Edith  (schooner),  removal  of  wreck  of i,  166 ;  ii,  1344 

Big  Black  River,  Miss.,  improvement  of i,  264;  in,  2022 

Big  Hatchee  River,  Tenn.,  improvement  of i,  269;  in,  2052 

Big  Sandy  River: 

Construction  of  bridge  at  Catletteburg,  Ky .,  across r,  464 

Examination  of  bar  ut  mouth  of,  Ky '. i,  33iB;  in,  2647 

Improvement  of  Levisa  Fork  of,  Ky i,  333 ;  in,  2635 

Improvement  of  Tug  Fork  of,  W.  Va.  and  Ky i,  333 ;  in,  2637 

Improvement  of,  W.  Va.  and  Ky \ i,  332 ;  in,  2631 

Big  Sunflower  River,  Miss.,  improvement  of i,  268;  in,  2047 

Bills  for  bridges,  examination  of 1,20 

Biloxi  Bay,  Miss,, examination  of 1,238;  ii,  1784 

Biloxi  Harbor,  Miss.,  improvement  of i,  234 ;  ii,  1772 

Black,  Bayou,  La.,  examination  for  conned  ing  Bayou  Terrebonne  with.  i,i^l;  ni,  1845 

Black  Creek,  Fla.,  reconstruction  of  bridge  across 1, 470 

Black  Lake  Harbor,  Mich.,  improvement  of i,  H71 ;  iv,  2877 

Black  River  Harbor,  Ohio,  improvement  of ij  4(X);  iv,  3072 

Black  River,  La.,  improvement  of i,  261 ;  ui,  2002 

Black  River,  Mich. :      ^ 

Establishment  of  harbor  lines  on i,  462;  iv,  2968 

Improvement  of,  at  Port  Huron i.  385 ;  iv,  2938 

Improvement  of  mouth  of i,  3S6 ;  i  v,  2940 

Black  River,  Mo.  and  Ark.,  improvement  of i,  277;  m,  2116 

Black  River,  Mo. ,  improvement  of i,  277 ;  in.  21 17 

Black  River,  N.  C,  improvement  of i,  177;  ii,  1407 

3iack  Rock  Harbor,  Conn. ,  improvement  of i,  80,   942 
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Black  Walnnt  Harbor,  Md.,  examination  of ^f^^*^7  ii)1239 

Black  Warrior  Rivor,  Ala.,   from  Tuscaloasa  to   DaninlH  Crt'iik, 

improvement  of i,  229 ;  ii,  1751 

Blaine,  Wash.,  establisliment  of  Imrbor  linos  at i,  4G3;  iv,  3-172, 3479 

Block  Island,  K.  I. : 

Examination  of  breachway  into  Salt  Pond i,  71, 880 

Harbor  of  refnge  at i,fir>,842 

Blood  Kiver,  La.,  improvement  of i,  240;  iii,  1810 

Bluff  Crook,  Mi88.,  improvement  of i,  234 ;  ii,  1770 

Board  of  Engineers,  Tlie : 

Members 1,15 

Members,  additional  duties  of i,  16 

Personal  examinations i,  16 

B(Duf  Kiver,  La.,  improvement  of i,2<i3;  iii,  2015 

Bogue  Chitto,  La..  improvenuMit  of i,  237 ;  ii,  1781 

Bogue  Falia,  La.,  improvement  of i,  23l> ;  in,  1808 

Bogne  Sonnd,  N.  C,  improvement  of i,  175 ;  ii,  131»7 

Booth  Brothers  (scbooner),  removal  of  wreck  of ii,  1188 

Boston  and  Maine  Bailroa<l  Company,  briiljr^.s  of i,  4*)7 

Boston  (East)  Channel,  Mass.,  examination  of 1,53,793 

Boston,  Mass. : 

Alteration  of  bridges  across  Charles  Kiver 1, 467 

Construction  of  bridj^e  across  Tort  Point  C-ii:innel  by  city  of 1,470 

Construction  of  bridge  across  Mystic  Kiver  at 1, 469 

Defense  of . . . ,. i,  5 

Improvement  of  harbor  of i,  46, 7(J3 

Boyds  Ferry,  'I'enn.,  construction  of  bridge  across  Ilolston  Rivrr  near i.  470 

lirazos  River,  Tex.,  examination  of '. 1.257;  iii,  1893 

Bra/OS  Santiago  Harbor,  Tex.,  iin]»rovement  of i,  257 ;  ill,  18*K) 

Break wat^ir  construction  in  Lake  ChaniphMU,  etc i,  419;  iv,  3202 

Breakwaters  built  by  the  rniteii  States,  occupancy  or  injury  of i,  20, 475;  vi,  4267 

Bridgeport  HjMbor,  Conn.: 

Establishment  of  harbor  lines  in 1,461,998 

Improvement  of i.  80, 937 

Bridges : 

( -ouKtrnct ion  of,  across  navigable  waters i»20, 463 

Examination  of  bills  of  Congress  for i,  20 

Examination  of  ]danH  and  locations  of  proposed i,  20, 463 

Obstructing  navigation,  action  upon 1,20,473 

Brigantine  Shoal,  N.  J.,  removal  of  wreck  on ii,  1183 

Broad  Creek  Kiver,  Del.,  improvement  of i,  110;  if,  1220 

Broadkiin  River,  liel. : 

Examination  for  waterway  to  connect  Mispillion  Kiver  with i,  113;  ii,  1231 

Improvement  of i,  133;  li,  1203 

Bronx  River,  N.  Y. : 

Reconstruction  of  bridge  across,  below  West  Fanns - . . i,  469 

Removal  of  wreck  in i,  105, 1076 

Brooklyn,  N.  Y.,  construction  of  bridges  across  East  Kiver I,  4ii7 

Browneys  Island,  Me.,  removal  of  wreck  off i,  37,  722 

BrownsCreek,  Sayville,  N.  Y.,  improvement  of 1,91.  JW*? 

Brunswick  Harbor,  Ga.,  improvement  of i,  IPH;  ii,  1.578 

Brunswick  Outer  IJiir,  Ga.,  improvement  of i.  llHi;  ii.  1.5HI 

Buckhannon  Kiver,  W.  Va.,  improvement  «»f 1. 3:I5;  in,  2t)"U 

Butfalo  Bayou,  Tex. : 

Bridge  obstructing  navigation  near  Houston,  alteration  of 1,473 

Improvement  of i,  256;  in,  1886 

Buffalo,   N.   Y.: 

Improvement  of  channels  connecting  Great  Lakes  between  Chi- 
cago, Duluth.  and i,:t89:  iv,2962 

Improvement  of  harbor  of i,  4(N»;  iv,  3107 

Oc<;upancy  of  north  ]»ier vi,  4272 

Burlington  Harbor,  Vt.,  improvement  of 1,417;  IV,  31iH> 

Butte  City,  Cal.,  constructi»m  of  bridge  across  Sacnimcuto  K'iver  at 1,467 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  im]>rovement  of 1, 100,    1050 

C. 

Cache  River,  Ark.,  improvement  of i,  276:  in.  2114 

Cahaba  Kiver,  Ala.,  improvement  of i.  22r»;  n.  1735 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes  of..... i,  217;  in,  1830 
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California: 

Department  of,  report  of  on giin'or  officer i,  488;  vi,  4403 

ITydraulic  mining  and  mininjj  d<$l)ri8  in i,460 

California  Drliris  Cuunni8Hi<m 1, 460 

Ca1(>o8aliat(.*h<'e  River,  Fla.,  improvement  of i,  2l>5 ;  ii,  1660 

Culumet  Harbor,  111.,  improve mont  of i,  3<)1 ;  iv,  2810 

Caliunet  Harbor,  Wi«.,  examination  of i,  359 ;  iv,  2783 

Culumet  Kiver,  111.  and  Ind.: 

Examination  for  outer  harbor  at  month  of i,  'M\(i ;  i v,  2846 

Improvement  of i,  3(»l ;  iv,  2815 

Cambridge  ILirbor,  Md.,  improvement  of i,  139;  ii,  1218 

Cambridfi^e,  Mass.,  alteration  of  brid^ijt^s  across  Chailoa  Kivcr i,  467 

Camden  Harbor,  Me.,  improvement  of I,  27, 689 

Camden  Harbor,  N.  J.,  improvement  of i?  121 ;   ii,  1152 

CanaiR,  etc. : 

Allc^rheny  River,  construction  of  Ilerr  Island  I>;nii.  Pa i.  316;  in,  2501 

Allo;;heny  River,  examination  for  lock  and  <lamatTarcntnm.  Va.  .i,  3L9;  in,  2538 
Allegheny  River,  examination  for  lock  and  dam  betwciMi  Herr 

Island  Dam  andTarentum,  Pa i.  31ft;  iii,  2535 

Cascades  Canal,  Columbia  River,  Oregon,  construction  of i,  450;  iv,  3506 

Columbia  River,  between  Three  Mile  liapids  und  C'elilo  Falls, 

examination  for  canal I,  458 

Coosa  River,  Oa.  and  Ala.,  operating  and  care  of  locks  and  dams  on . .  i.  226;  ii,  1734 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of i,  312;  hi,  2481 

Dos  Moines  Rapids  Canal  and  Dry  Dock,  om-rating  and  care  Qf..i,  287;  lu,  2241 

Fox  River,  Wis.,  operating  and  care  of  Iocks  and  dani»  on i,  358;  iv,  2766 

Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and 

dams  on i,  326 ;  ill,  2594 

Green  and  Barren  rivers,  Ky.,  operating  and  caro  of  locks  and 

damson i,330;  iii,2609 

Gnjcn  River,  Ky.,  reconstruction  of  Lock  No.  2 i,  329;  in,  2606 

Illinois  and  Mississippi  Canal,  111.,  construction  of 1.364;  iv,2832 

Illinois  River,  111.,  operating  an<l  care  of  La  Grange  Lock  r.nd 

Dam 1,364;  iv,2830 

Kentucky  River,  Ky.,  operating  and  cart*  of  locks  and  dams  on -.1,332;  iii,  2622 
Keweenaw  IJay  to  Lake  Sn])erior,  via  Portage  Lake  an«l  River, 
Mi<-li.,   improvement  and   oi»(*rHtiiig   and  care  of  water wav 

from i"  341,342;  iv,2680 

Licking  River,  Ky.,  examination  for  slack  water  navigation  on.,  i,  335;  in,  2644 
Little  Kanawha  River,  \V.  Va.,  operating  and  care  of  lock  and 

dam  on i,  335;  in,  2642 

Louisville  and  Portland  Canal,  Ky.,  Ohio  River,  oi)erating  and 

care  of i,322;  ni,2554 

Monongahela  River,  operating  and  care  of  locks  and  dams  Nos.  8 

and  9 i,314;  ni,2492 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  6 i.  314 ;  in,  2496 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  7 i,  3U  ;  ni,  2495 

Muscle  Shoals  Canal,  operating  and  care  of i,  lilO;  ni,  2431 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on.i,  317;  ni.  2506 

Ohio  River,  construction  of  Heaver  River  dam  in i,  313;  in,  2484 

Ohio  River,  examination  for  location  of  locks  and  dams  between 

Davis  Island  and  Beaver  River  dams 1.319:  in,  2533 

Ohio  River,  survey  for  location  of  Dam  No.  2 i,  313;  in,  2486 

Rules  and  regulations  and  proposed  legislation  for  use  of 1, 20 

Saint  Clair  Flats  Canal,  Mich.,  improvement  of i,3l)2;  iv,3029 

kSaint  Clair  Flats  Canal,  Mich.,  operating  ami  care  of 1.393;  iv,  3031 

Saint  Mar\  s  Falls  Canal,  Mich.,  operating  and  care  of i,  3iH) ;  iv,  2970 

Sturgeon  Bay  and  Lake  Michigan  Canal,  ^Vis.,  construction  of 

harbor  of  refuge  at  eastern  entrance i.  349;  i  v,  2719 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of. .i,3IS;  iv,  2714 
Sturgeon  Bay  and  LakeMichigan(]lanal,  Wis..<»pfratingand<'arenf.  i,  349;  iv,  2718 
Techc  Bayon,  and  Grand  Lake  at  Charenton,  La.,  construi-tion 

of  canal  between I,  245 

Yamhill  River,  Oregon,  examination  for  lock  and  dam  at  Lafayette,  i,  457 ;  iv,  1^531 

Canapitsit  Channel,  Mass.,  improvement  of 1 i,  59,   820 

Canarsie  Bay,  N.  Y. : 

Improvement  of i,  UH»,  1101 

Occupancy  of  dike vi,  4268 

Canaveral,  Cape,  Fla.,  examination  for  harbor  at i,211;  n,  1681 

Cane  River  at  Natchitoches.  La.,  construction  of  bridge  across 1,465 

V'diiey  Fork  River, Toim.,impto\em<bi\\.oi •. 1^306;  in, 2402 
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Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  41,  748 

Cape  Canaveral,  Fla.,  ox<imination  for  harbor  at ii  i^H  ;  ii,  l»?8l 

Cape  Charles  City  Harbor,  Va.,  and  approaches,  improvement  of i,  1*1-;  n»  ^*-^ 

Cape  Charles,  Va.,  removal  of  wrecks  near i,  ll»<i ;  ii,  1344 

Cape  Fear  (North  Kast)  River,  N.  C,  improvement  of i,  177;  ii,  1403 

Cape  Fear  Kiver,  N.  C. : 

Above  Wilminjifton,  improvement  of...l ^.: i,  178;  u,  1411 

At  and  below  Wilminj^ton,  im])rovemont  of i,  179 ;  ii,  14 19 

Removal  of  wreck  at  month  of i,  1^3 ;  ii,  1450 

Carver  Flarbor,  Me.,  examination  of i,  37,  725 

Cascades  Canal,  Columbia  River,  Oregon : 

Construction  of 1, 450 ;  i v,  3506 

Portage  Railroad  on  public  land vi,  4273 

Casemates,  mining 1,10 

Cassity  Ba>  ou,  Miss.,  examination  of r,  272 ;  in,  2095 

Catlett'Sburg,  Ky.,  construction  of  bridge  across  Big  Sandy  Rivnr  at i,  404 

Cedar  Bayou,  Tex.,  improvement  of i,  25G ;  iii,  ISK) 

Cedar  Creek,  Del.,  examination  of 1, 143 ;  ii,  1231 

Cedar  Keys  Harbor,  Fla.,  improvement  of 1, 209;  ii,  1G76 

Cedar  Point,  Ala.,  construction  of  trestle  and  bridges  across  shoal 

wattT  between  Dauphin  Island  and 1, 465 

Cedar  Kiver  Harbor,  Mich.,  improvement  of i,  345 ;  IV,  2701 

Celilo  Falls,  Columbia  River,  examination  for  overcoming  obstruc- 
tions at 1,458 

Cbamplain,  Lake: 

Breakwater  construction  in i,  419;  iv,  .3203 

Construction  of  breakwater  at  Rouse  Point,  N.  Y it  416;  iv, 3192 

Examination  of  North  Hero  Harbor,  Vt 1,419;  iv,3213 

Improvement  of  Narrows  of,  N.  Y.  and  Vt h^^^i  iv,  3201 

Charenton,  La.,  construction  of  canal  between  Baj'ou  Teche  and 

Grand  Lake  at 1,245 

Charles  River,  Mass. : 

Alteration  of  bridges  across 1,467 

Improvement  of i»46,  767 

Charleston  Harbor,  S.  C: 

Construction  of  bridge  across  cove  at  SuUivans  Island i,469 

Defense  of 1, 4, 9 

Improvement  of 1, 187 ;  ii,  1495 

Removal  of  wreck  in i,  189 ;  ii,  1531 

Charlevoix  Harbor,  Mich.,  im]>rovoment  of i,  378 ;  IV,  2908 

Charlotte  Harbor,  Fla.,  improvenjcnt  of i,  20«J ;  ii,  1(563 

Charlotte  Harbor,  N.  Y.,  ijnprovement  of i,  409;  iv,  3132 

Chatham  Bay,  Muss,  removal  of  wrecks  in i,  69,  849, 850 

Chatham  Harbor,  Mass.,  improvement  of 1,52,786 

Chattahoochee  Kiver,  Ga.  and  Ala.,  im]>roveuMMit  of ^215;  li,  1698 

Cheat  River,  Pa.,  construction  of  bridge  at  Point  Marion  across 1,466 

Cheat  Kiver,  W.  Va.,  improvement  of 1,315;  lii,24iM) 

Cheboygan  Harbor,  Mich.,  improvement  of 1,380;  IV,  2917 

Chefuncte  Kiver,  La.,  improvement  of 1,239;  iii,  1808 

Chehalia  Kiver,  Wash. : 

Improvement  of,  from  Claquato  t<>  the  month i,  442;  iv,  3414 

Improvement  of  Grays  Harbor  and i,  442 ;  i v,  3408 

Chelsea  Kiver,  Mass.,  examination  of i,  52, 790 

Chenton  Inlet,  Va.     iSee  Cherrystone  Inlet. 

C-herrvstone  (Chenton)  Inlet,  V-a.,  imi»rovement  ol  approaches  to  Capo 

diaries  City  Harbor  l>y i,  142;  II.1227 

Chesapeake  and  ()hio  Railway  Company,  bridges  of I,  46i,  4tr7 

Che8ai»e;ik<;  Bay,  removal  of  wrecks  on  the  Horseshoe  antl  near  Cape 

Charles i.  1(J<5;  n,i:U4 

Chester  Kiver,  Md.,  between  Crumpton  and  Jones  Landing,  improve- 
ment of  I,  L^IJ;  11,1211 

Chetco  River,  f )n*gon,  examinatitm  of 1, 4 14  ;  I v,  'M2\i 

Chicago  :iiid  Northern  Pacitic  Railroad  Company,  bridic*'  <>f 1,467 

Chicago  jumI  West  Michigan  Railway  Company,  bridge  of I,  471 

ChicajL^o,  111. : 

Alteration  of  bridge  across  South  Branch  of  ('hicago  River I,  472 

Construction  of  bridge  across  South  Branch  of  Chicago  River  by 

city  of I,  467 

Construction  of  bridge  across  west  fork  of  South  Branch  of  Chi- 
cago River I,  467 
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Chicago,  111. — Continnod. 

Imi)roveinont  of  channels  connecting  Great  Lakes  hetween  Du- 

luth,  liuflUlo,  and 1,389;  iv,  2962 

Improvement  of  harbor  of i.  359;  iv,  2791 

Reeun'cy  of  lake  front  at i,  484;  vi,  4372 

Chicago  Kiver,  IH. : 

Alteration  of  bridge  adrose  South  Branch  of I,  472 

Construction  of  bridge  across  South  Branch  of i,  467 

Construction  of  bridge  across  west  fork  of  South  Branch  of l^  467 

Improvement  of i,  359;  iv,  2794 

Chickahomiuy  Kiver,  Va.,  improvement  of I,  162;  ii,  1331 

Chickasahay  Kiver,  Miss. ,  imi>rovement  of I,  233 ;  u,  1769 

Chief  of  Engineers,  office  of  the I,  490 

Chiucoteague  Bay,    Va.,  improvement  of  waterway  between  Dela- 
ware Bay  near  Lewes  and i,  133;  ii,  1203 

Chipola  River,*  Fla.,  improvomeut  of  lower I,  212 ;  ii,  1692 

Chippewa  River,  Wis. : 

Improvement  of I,  290 ;  ill,  2273 

Reservoirs  at  sources  of,  survey's  for ill,  2288 

Chitto,  Bogue,  La.,  improvement  of 1, 237 ;  ii,  1781 

Choctawhat<;hee  Bay,  Fla. : 

Examination  of  bar  at  junction  of  Sauti  Rosa  Sound  and i,  228;  ii,  1742 

Examination  of  bar  at  mouth  of  Alaqua  Bayou 1,228;  ii,  1738 

Choctawhatchce  Kiver,  Fhi.  and  Ala.,  improvement  of 1>218;  if,  1706 

Choptank  River,  Md .,  improvement  of 1, 137 ;  ii,  1213 

Cincinnati,  Ohio: 

Alteration  of  bridge  across  Ohio  River  at 1, 464 

Examination  for  ice  harbors  at  mouthsof  Crawfish  and  Mill  creeks i,  320 

Examination  of  Ohio  River  near i,  318;  ill,  2523 

Cincinnati,  Wabush  and  Michigan  Railroad  Company,  use  of  wing 

dam  at  St.  Joseph  Harbor,  Mich.,  by 1 vi,  4270 

City  of  Long  Branch  (steamer),  removal  of  wreck  of i,  183;  ii,  1450 

Clark  River,  S.  C,  im^irovement  of 1,185;  ii,1477 

Cleveland  Harbor,  Ohio,  improvement  of i,  400 ;  iv,  3075 

Clinch  River,  Tenn.,  improvement  of 1,303;  iii,  2387 

Clinton  Harbor,  Conn.,  improvement  of 1,76,917 

Clinton  River,  Mich.,  imx»rovemcnt  of 1,386;  iv,  2942 

Clubfoot  River,  N.  C,  improvement  of i,  174 ;  li,  1393 

Coaster  Harbor  Island,  R.  I.,  improvement  of  cove  and  waterway  near 1,63,835 

Cocheco  River,  N.  U.,  improvement  of 1,35,717 

Coldwater  River,    Miss.,    examination  of 1,272;  iif,2099 

Coleman,  I.  D.  (steamer),    removal  of   wreck  of i,  183;  ii,  1 149 

Colorado  River,  at  Yuma,  Ariz.,   improvement  of 1,4^-4;  iv,3234 

Columbia,  1  )ei)artment  of  the,  report  of  engineer  officer 1, 488 ;  vi,  4403 

Columbia  River,  Oregon  and  Wash.: 

Bridge  across,  between  Douglas  (ind  Kittitas  counties.  Wash., 

construction  of 1,464 

Cascades  Canal,  construction  of 1,450;  iv,  3506 

Establisliment  of  harbor  lines  at  Flavel,  Orcgim i,463;  iv,3537 

Examination  lor  ovcrciJiuing  obstructions  between  Three  Mile 

Rapids  and  Celilo  Falls 1,458 

Examination  of,  from  iuternational    boundary  to  Rock  Island 

Rapids 1, 4-15;  IV,  3452 

Ganging i,457;  iv,3528 

Improvement  of,  between  head  of  Rock  Island  Rapids  and  foot  of 

I'riest  Rapids i,439;  iv,3378 

Improvenuiiit  of,  between  Vancouver,  Wash.,  and  monthof  Willa- 
mette River 1,449;  IV,  3503 

Improvement  of   mouth    of i,  417;  iv,  3488 

Improvement  of   up])er  river i,  4:i8;  iv,  3375 

Improvement  of  Willamette  an«l,  below    Port lan«l,  Oregon 1,452;  iv,  :Hr»15 

Survey  of,  from  international  boundary  to  Rock  Island  Rapids  ...1,440;  iv, :?381 

Columbiana,  111.,  construction  of  bridge  across  Illinois  River  at i,4G5 

Compton  Creek,  N.  J.,  improvement  of 1,110,1128 

Concord  (steamer),  removal  of  wreck   of i,  183;   li,  1150 

Conecuh  Kiver,  Ala.,   improvement  of i,  221;  ii,  1716 

Congaree  River,  S.  C,  im])rovemcnt  of i,  187  ;  ii.  1401 

Conneaut  Harbor,  Ohio,  improvement  of    i,  403;  IV,  3089 

Connecticut  River: 

Improvement  of - .  I,  73. 906 

Improvement  of,  above  Hartford,  Conn 1,73,907 

Improvement  of,  hel€»w  Hartford,  Conn 1,74,908 
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Contentnia  Creek,  N.  C,  improvement  of i;172;  ii,  1385 

Contingencies,  exaininatiouSy  and  surveys  of  rivers  and  liarbors i,  459 

Cooper  Creek,  N.  J. : 

Kxamination  of i,  129 ;  ii,  1189 

Removal  of  wreck  in ii,  1183 

Cooper  River,  S.  C,  removal  of  wrecks  in I,  IW) ;  ii,  1530 

Coos  Bay,  Oregon,  improvement  of  entrance  and  liarbor  at i,  434  ;  iv,  3332 

CoosRiver,  Oregon,  examination  of  navigable  tide  water  channels  in. .  .i,  445 ;  IV,  3437 
Coosa  River,  Ga.  and  Ala. : 

Improvement  of i,  224 ;  ii,  1724 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Vir- 
ginia and  Georgia  Railroad  Bridge I|224;  ii.  1725 

Improvement  of,  between  Wetnmpka,  Ala.,  and  East  Tennessee, 

Virginia  and  Georgia  Railroad  Bridge 1^225;  il,  1730 

Operating  and  care  of  locks  and  dams  on r,  226 ;  ii,  1734 

Coquille  River,  Oregon: 

Improvement  of. 1,432;  iy,3324 

Improvement  of,  between  Coquille  City  and  Myrtle  Point i,  433;  iv,  3329 

Comey,  Bayou,  La.,  improvement  of i,  261 ;  ill,  2009 

Corporjitions,  occupancy  or  injury  of  public  structures  by 1,20,475;  vi,4267 

Corps  of  Engineers : 

Changes  during  the  year 1,3 

Distribution  of  officers 1,3 

Laws  of  Fifty-.secoud  Congress,  second  session,  afiecting  the 1,519 

Number  of  officers 1,3 

Officers  deta<hed 1,4 

Statement  of  rank-and  duties  of  officers i,491 

Cos  Cob  Harbor,  Conn.,  iniprovenient  ot* t,  84, 958 

Cosmopolis,  VVanh.,  cstuldishment  of  harbor  lines  at 1,463;  IV,  3472,3480 

Council  Bluffs,  low.n,  construction  of  bridge  between  East  Omaha, 

Nebr.,  and 1,465 

Courtableau,  Bayou.  La.,  improvement  of i»244;  ill,  1821 

Co\ington,  Ky.,  examination  of  Ohio  River  near i,  3.8;  Hi,  2523 

Cow  Bayou,  Tex.,  about  6  miles  above  confluence  with  Sabine  River, 

construction  of  bridge  across 1,470 

Cowesset  Bay,  R.  I.,  examination  of  Apponaug  Harbor 1,71,869 

Cowlitz  River,  Wash.,  improvement  of 1, 456;  iv,  3526 

Crawfish  Creek,  Cincinnati,  Ohio,  examination  for  ice  harbor  at 

mouth  of 1,320 

Crescent  City  Harbor,  Cal.,  examination  of i,  432;  iv,  3308 

Cross-over  Light,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals 

near * i,  415;  iv,3188 

Cumberland  County,  Me.,  alteration  of  bridge  of,  obstructing  mouth 

of  Fore  River 1,472,474 

Cumberland  River: 

Improvement  of 1.304;  ill,  2389 

Improvement  of.  above  mouth  of  the  Jellico,  Ky 1,306;  iii,2400 

Improvement  of,  above  Nashville,  Tenn 1.305;  ill,  2393 

Improvement  of,  below  Nashville,  Tenn I,  'SOi ;  iii,  2390 

Cumberland  Sound,  Ga.,  improvement  of i,  1J»7;  ii,  1593 

Current  Kiver,  Ark.,  examination  of 1,279;  ill,  2128 

Currituck  Sound,  N.  C,  improvement  of  waterway  through i,  164;  ii,  1341 

Curtis  Bay,  Md.,  improvement  of  channel  to \ 1.145;  ii,  1249 

Cut-off,  A]>alachicola  River,  Fla.,  improvement  of  the i,  212;  ii,  1692 

Cuttyhuuk  Island,  Mass.,  improvement  of  Canapitsit  Channel 1,59,820 

Cypress  Bayou  and  lakes  between  Jefferson,  Tex.,  and  Shrevepoit, 

La.,  survey  of I,  271;  ill,  2065 

D. 

Dalles  of  Columbia  River,  examination  for  overcoming  obstrnctions  at 1, 458 

Dams  and  locks.     See  Canals. 

D'Arbonne,  Bayou,  La.,  improvement  of i,  261;  iii.  2009 

Dari^^n  Harbor,  Ga.,  imjirovement  of i,  UKJ;  n.  iroo 

Dauphin  Island.  Ala.,  construction  of  trestle  and  bridges  across  shoal 

water  between  Cedar  Toint  and 1, 465 

Davids  Island,  X.  Y.,  sea  w^all  and  embankment  at i,  IJ.  r.lM) 

Davis  Brothtrn  (schooner),  removal  of  wreck  of J.  t;!».  > ."»! 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  antl  care  of ^31-?  in,  21H1 

Delaware  Bay: 

ConBtructlon  of  pier  near  Lewes,  Del t^  124  *,,u^  1170 
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Delaware  Bay — Contiiincd. 

Improvement  of  ice  harbor  at  head  of,  Del h^^i  n.  1169 

improvement  of  waterway  between  Cliincoteiigne  Bay,  Va.,  and, 

at  or  near  Lewea,  Del ^ i,  133 ;  ii,  1203 

Removal  of  wreeks  oft' entrance  of i,  128;  ii,  1183 

Delaware  Breakwater,  Del.,  improvement  of i,  125;  ii,  1172 

Delaware  River,  Pa.  and  N.  J. : 

At  Camden,  N.  J.,  improvement  of i,  121;  ii,  1152 

At  Phila<lelphia^  Pa.,  improvement  of 1,121;  ii,  1152 

Improvement  of ^  119j  ii,  1142 

Removal  of  wreck  at  Bridesburg ii,  1183 

Dennis  Creek,  N.  J.,  examination  of i,  129;  ii,  1187 

DopartmcntB,  military,  explorations  and  surveys  in I,  488 ;  vi,  4401 

Depot,  Engineer i,  18,  t>54 

Des  Moines  Rapids  Canal  and  Dry  Dock,  o]»erating  and  care  of 1,287;  ill,  2241 

Dee  Moines  Rapids,  Mississippi  River,  improvement  of 1, 286 ;  lU,  2240 

Detroit,  Mich. : 

Construction  of  bridge  across  Rouge  River  near i,  468 

Establishment  of  harbor  lines  at if  462;  iv,3039 

Detroit  River,  Mich.,  improvement  of i,393;  iv,3034 

Dickinson  Bayon,  Tex. : 

Alteration  of  bridge  obstructing 1,473 

Construction  of  bridge  across i,  466 

District  of  Columbia : 

Increasini^  water  supply  of  Washington,  D.  C i,  478 ;  VT,  4309 

Public  buildings  and  grounds,  aud  Washington  Monumeut r,  480;  vi,  4313 

Washington  aqueduct 1, 475 ;  vi,  4275 

Division  engineers i,  20 

Divisions,  engineer i,  20 

Dow,  Mary  E.  II,  G.  (schooner),  removal  of  wreck  of i,  IfiO ;  ii,  1344 

Dry  dock,  operating  and  care  of,  Des  Moines  Rupid^ i,  287 ;  ill,  2241 

Duck  Island  Harbor,  Conn.,  iniprovemeut  of i,  76, 914 

Duck  River,  Tenn.,  examination  of i,307;  ill,  2406 

Duck  Trap  Harbor,  Me.,  examination  of 1, 37,  727 

Dnluth  Harbor,  Minn.,  improvement  of i,337;  iv,2657 

Duluth,  Minn.,  improvement  of  channels  connecting  Gre.it  Lakes 

between  Chicago,  Buft'alo,  and 1,389;  iv,2962 

Dunkirk  Harbor,  N.  Y. : 

Examination  for  securing  16  feet  depth  at i,409;  iv,  3119 

Improvement  of i,  405;  iv,  3103 

Durhams  Estuary,  N.  C,  up  t^  Edwards  Mill,  examination  of i,  183;  ii,  1454 

Dutch  Island  Harbor,  R.  I.,  removal  of  wreck  in i,  69, 851 

Dutch  Kills  Creek,  N.  Y.,  reconstruction  of  bridge  across i,  469 

Eagle  Harbor,  Mich.,  improvement  of i,  341;  iv,  2679 

East  Boston  Channel,  Mass.,  examination  of i,  h'^,  793 

East  Chester  Creek,  N.  Y.,  improvement  of I,  86,  965 

East  Omaha,  Nebr.,  construction  of  bridge  between  Council  Bluffs, 

Iowa,  and 1,465 

East  River  Bridge  Company,  bridges  of i,  467 

East  River,  N.  Y. : 

Construction  of  briilges  across i,  467 

Improvement  of i,  97, 1034 

Moditiratlou  of  harbor  lines  around  Rikers  Island i,  461, 1085 

Modilieation  of  harbor  lines  at  Ravenswood,  Long  Island i,46l,  1090 

Eastern  Branch  of  the  Potomac.     ^Ve  Anacostia  River. 

Edgartown  Harbor,  Mass.,  removal  of  wreck  in I,  70, 857 

Ed^artown,  Marthas  Vineynid,  Mass.,  imiJiovenient  of  inner  harbor  at i,  5r>,  8(»9 

Edisto  River,  S.  C,  improvement  of i,  189;  ii,  1517 

Edmonds,  Wash.,  establishment  of  harbor  lines  at i,  463 ;  iv,  3472,  3481 

Elizabeth,  Pa.,  construction  of  bri<lge  across  Monongahcla  River  at i,  4fU 

Elizabeth  River,  N.  J.,  improvement  of i,  Hi,  lll.'J 

Elizabethtown,  111.,  examination  of  Ohio  River  at i,  318;  iii,  2518 

Elk  River,  Md.,  improvement  of 1,11^;  ii,  1207 

Elk  River.  W.  Va.,  improvement  of i,826;  111,2505 

Embarras  River,  III.,  examination  of i,  324 ;  iii,  2573 

Emory  River,  Tenn.,  examination  of 1,308;  iii,  2-113 

EmplacementK  for  guns  and  mortars i,4 

Engineer  depot 1, 18,654 
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Engineer  divisioiiR i.  20 

Engineer  School,  United  States i,  li<,  (U9 

Engincera,  battalion  of i,  18, 649 

Engineers,  Chief  of,  otlice  of  the i,  490 

Engineers,  Corps  of.     See  Corps  of  Engineers. 

Engineers,  division 1,20 

Engineers,  The  Board  of 1, 15 

Erie  Harbor,  Pa. : 

Improvement  of 1, 404 ;  I  v,  3096 

Improvement  of  Presqno  Isle  Peninsula 1,405;  iv,3101 

Erie,  Lake: 

See  also  Nortlieru  and  North  weMteni  lakes. 

Seneca  Shoal,  survey  of 1, 484 

Water  levels i,  486;vi,4:«l 

Escambia  Kiver,  Flu.,  imi)rovement  of 1, 221 ;  ii,  1716 

Essex  River,  Mass. ,  improvement  of 1, 41, 747 

Estimates : 

Engineer  depot 1, 19 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors 1, 459 

Fortiticati(ms i,  4, 14 

Mississippi  Kiver  Commission 1, 460 

Missouri  River  Commission 1,460 

New  York  Harbor,  supervision  of I,  459 

Northern  and  nortli western  lakes,  charts  and  surveys  of 1,486 

Public  buihiings  and  grounds  and  Washington  Monument,  Wash- 
ington, I).  C i,4«l 

Rivers  and  harbors 1, 19 

Surveys  and  reconnaissances  and  publication  of  maps 1, 4^$9 

Washington  aqueduct 1,477 

Yellowstone  National  Park,  roads  and  bridges  in 1, 4i<8 

Evansville,  Ind.,  examination  of  harbor  at 1,318;  ill,  2520 

Everett  Harbor,  Wash.,  examination  of iy*^^»  IV,  3464 

Examinations,  surveys,  and  contingencies  of  river  and  harbors 1,459 

Explorations  and  reconnaissances ly^^y  vi,4401 

F. 

Fairfield  Conntv,  Conn.,  alteration  of  bridge  of,  across  llousatonio 

River....' 1,474 

Fairhaven  Harbor,  Mass.,  removal  of  wre<*k  in  1, 61>,  851 

Fairlee  Creek,  Md.,  improvement  of I,  VMi;  ii,  1210 

Fail-port  Harbor,  Ohio,  improvement  of i,  401 ;  i v,  3081 

Fallia,  Boj^ue,  La.,  improvement  of 1,239;  ill,  1808 

Falls  of  Ohio  River: 

Improvement  of I,  320;  ill,  2543 

Improvement  of  Indiana  Clmto ^»  321 ;  III,  2549 

Fayette  County,  Pa.,  construction  of  bridge  across  Youghiogheny 

River  in 1,466 

Featflier  Kiver,  Cal.,  improvement  of i,  428:  iv,  3271 

J-elix  (bark),  removal  of  wreck  of ..ii,  1183 

Fellows,  Bertha  J.  (schooner),  removal  of  wreck  of i,  69, 850 

Fernandina,  Fla.,  improvement  of  inside  waterwav  between  Savan- 
nah, Ga.,  and I i,  198;  ii,  16(U 

Femdale,  Wash.,  construction  of  bridge  across  Nooksack  River  at i,  468 

Fish,  Charlotte  (schooner),  removal  of  wreck  of 1,69,855 

FishingCrcek,  N.  C,  improvement  of 1.170;  il,  1377 

Fishways  at  Great  Falls,  Potomac  River,  erection  of i>479,  ;  vi,43lO 

Five  Mile  River  Harbor,  Conn.,  improvement  of 1,83,952 

FIav4;l,  Oregon,  establishment  of  harbor  lines  in  Columbia  River  at  ..1,463;  iv,  3537 

Flint  River,  Ga.,  improvement  of i,  213,  ii,  1<>95 

Florida  Central  and  Peninsular  Railroad  Company,  bridges  of 1,464.468 

Florida  (steamer),  removal  of  wreck  of 1, 128;  ii,  1183 

Flushing  Hay.  N.  Y..  imj>rovement  of 1, 89,  JWO 

Fore  River,  Portland,  Me.,  alteration  of  britlge  obstructing  mouth  of 1, 472, -174 

Forked  Deer  River.  Tenu.,  imiirovement  of 1,269;  iii,  2054 

Fort  Norfolk,  Va..  iiu]>rovement  of  a])proach  to  Norfolk  Harbor  be- 
tween Lambert  Point  and 1,160;  ii,  1328 

Fort  (<dd)  Bayou,  Miss.,  examination  of  channel  at  month  of Iy238;  ii,  17S7 

Fort  I'oint  Channel,  Boston,  M:iS8.,  construction  of  bridge  across 1,470 

Fort  Pond  Bay,  N.Y.,  examination  of .V^^^fe^NSSW 
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Tort  ificat  ions: 

Allot  nieiits - I,  5 

Estimates I>^.  1*^ 

Projects 1,4 

Sites  for,  aci]iiisitiou  of I,  10 

Fourche  Le  F«*vre  River,  Ark. : 

Examinatiou  of i,  279 ;  in,  2125 

lnn»roveiiient  of , 1,274;  in,  2108 

Fox  River,  Wis. : 

ExnminatioD  for  coustrnction  of  protection  wall  on  canal  at 

Kaukauna i,359;  iv,2779 

Examination  of  mouth  of i,  1^59 ;  iv,  2778 

Improvement  of i,  357 ;  iv,  2758 

Operating  and  care  of  locks  an<1  dams  on i,  358;  J v^  2766 

Francis  Edwards  (schooner),  removal  of  wreck  of ii  09,   851 

Frankford  Creek,  Philadelphia,  constrnction  of  bridge  across i, 466 

Frankfort  Harbor,  Mich.,  improvement  of i,  378;  iv,  2905 

Frankfort-,  Ky. : 

Alteration  of  city  bridge  across  Kentucky  River  at 1,473 

Reconstruction  of  bridge  across  Kentucky  River  at 1, 471 

Franklin  County,  Ky.,  alteration  of  bridge  of,  across  Keututrky 

River  at  Frankfort i,  473 

Franklin,  La.,  removal  of  wreck  near 1,250;  in,  1839 

Freeport,  N.  Y.,  examination  for  channel  connecting  Great  South  Bay 

with 1,118,1136 

French  Broad  River,  Tenn.,  improvement  of 1,301;  in,2383 

Frenchg  Beach  Harbor,  Me.,  examination  of i,37,  728 

O. 

Galveston  Bay,  Tex. : 

Improvement  of  ship  channel  in 1,253;  ni,  1872 

Trespass  on  and  injury  to  public  works vi,  4269 

Galveston  Harbor,  Tex.,  impravomcnt  of  entrance  to i,  252;  in,  1861 

Galveston,  Houston  and  Henderson  Railroad  Coiiijiany,  bridge  of i,473 

Garwood  Ferry,  Cal.,  construction  of  bridge  across  San  Joa<|uin 

River  at i,  467 

Gascomule  River,  Mo.,  improvement  of 1,283;  in,  2178 

GaskiHj  Annie  S,  (schooner),  removal  of  wreck  of i,  128;  li,  1183 

Oaudaloup  (steamer),  removal  of  wreck  of i,  128;  n,  1182 

Gauging: 

Columbia  River,  Oregim  and  Wash i,  457 ;  iv,  3528 

Mississippi  River  and  it-s  principal  tributaries i,  269;  m,  2067 

Mississippi  River  at  St.  Paul,  Minn i,  294;  in,  2289 

Gaulcy  River,  W.  Va. : 

Construction  of  bridge  across I,  467 

Improvement  of i,  327;  in,  2598 

G«ra/<7WMwrfc  (ship),  removal  of  wreck  of i,  128;  11,1182 

Georges  River,  Me.,  examination  of '»  38,  734 

Georgetown  Harbor,  S.  C,  improvement  of i,  181;  n,  1437 

Gila  River,  at  Yuma,  Ariz.,  improvement  of i,  424;  iv,  3234 

Glen  Cove  Harbor,  \.  Y.,  improvement  of i,  89,  978 

Glenn  County,  ( !al.,  const  met  ion  of  bridge  across  Sacramento  River  by i,  467 

Gloucester  Harbor,  Mass. : 

Examination  of,  from  Five  Pound  Island  to  head  of  river i,  52,  787 

Examination  of  Vincent  Cove i,  52,  788 

Improvement  of i,  42,  751 

Golden  Gate,  Cal.,  examination  of i,  420;  iv,3221 

Goodyear,  C.  P.,  improvement  of  outer  bar  at  Brunswick,  Ga.,  by i,  196;  n,  1584 

Goshen  Creek,  N.  J.,  improvement  of i,  128;  n,  118<) 

Governors  Island,  N.  Y.,  s«*a  walls  at i,  13,631 

GowanusBay,  New  York  Harbor,  N.  Y.,  improvement  of 1,101,1053 

Gowanus  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  101, 1053 

Grand  Haven  Harbor,  Mich.,  imjirovement  of i,  372 ;  iv,  2879 

Grand  Isle,  Vt.,  examination  of  harbor  at  Adams  (Tobias)  Landing..!, 419;  iv, 3215 
Grand  Lake,  La. : 

Ccmstniction  of  canal  between  Bayou  Teche  and 1,215 

Imj)rovemenT  of !! i,  216;  in,  1828 

Grand  Marais,  Mi«h.,  improvement  of  harbor  of  refuge  at i.  3*3;  iv,2689 

Grand  .Marais,  Minn.,  improvement  of  harbor  at i,336;  iv,265l 

(irand  River,  La.,  impn»v«-meiit  of i,243;  ui,  1818 

Grand  River,  Ohio.    JSce  Fairport  Harbor. 
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Oranij  General  (canal  boat),  removal  of  wrock  of ii,  1183 

Grays  Harbor,  Wasli.,  improvement  of i,  442;  iv,  3408 

GraysoD,  Cal.,  construction  of  bridge  across  San  Joaquin  River  at i,  466 

Great  Chazy  River,  N.  Y.,  improvement  of i,  416 ;  iv,  3194 

Great  Choptank  River,  Md.,  examination  of  Black  Walnut  Harbor 

at  mouth  of i,143;  ii,  1239 

Great  Eg^  Harbor  Inlet,  N.  J.,  removal  of  wreck  at i»  1^ ;  ii»  1 182 

Great  Falls,  Potomac  River,  erection  of  fish  ways  at J,  479 ;  vi,  4310 

Great  Kanawha  River,  W.  Va. : 

Improvement  of i|324;  in,  2577 

Operating  and  care  of  locks  and  dams  on i,326;  in,  2594 

Great  Lakes : 

See  also  Northern  and  Northwestern  Lakes. 

Breakwater  construction  in i,  419;  iv,  3202 

Improvement  of  channels  connecting i,  389 ;  iv,  2962 

Investigation  of  raft-towing  on i,  394 

Great  Pedee  River,  S.  C.^  improvement  of i,  185;  ii,  1474 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at i»  41 1 ;  i  v,  3140 

Great  South  Bay,  N.  Y.,  examination  for  channel  connecting  Freeport 

with 1,118,1136 

Green  Bay  Harbor,  Wis.,  improvement  of i,  347 ;  iv,  2711 

Green  Bay.  Wis.,  from  light-house  to  first  bridge  on  Fox  River,  exam- 
ination of 1,359;  IV,  2778 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of i^  62,   832 

Green  River,  Ky. : 

Improvement  of,  above  mouth  of  Big  Barren  River i,  329;  iii,  2608 

Operating  and  care  of  locks  and  dams  on i,  330;  iii,  2609 

Reconstniction  of  Lock  No.  2,  at  Rumsey i,  329 ;  m,  2606 

Trespass  on  public  land  at  Lock  No.3 vi,  4270 

Greenport  Harbor,  N.  Y.,  improvement  of i>87j  969 

Greenwich  Bay,  R.  I.,  improvement  of ',  63, 834 

Greenwich  Harbor,  Greenwich  Bay,  R.  I.,  examination  of i,  71,871 

Grossepoint  Channel,  Mich.,  improvement  of i,  393 ;  iv,  3034 

Gun  emplacements i,  4 

Gnyandotte  River,  W.  Va.,  improvement  of i,  334;  ui,  2639 

H. 

Hackensack  River,  N.  J.,  construction  •  J  bridore  across   I,  466 

Hamburg  Bay,  111.,  on  Mississippi  River,  ex<aniinution  of i,  287;  ni,  2248 

Hammond  Bay,  Mieh.,  examination  ot 1,388;  iv.  2948 

Hampton  Roads,  Va.,  <iefense  of i,  5, 9 

Handkerchief  Shoal,  Mass.,  removal  of  wrecks  at i,  f»9, 70, 854, 859 

Handsboro,  Miss.,  examination  of  Biloxi  Bay  up  to 1,238;  ii,  1784 

Harbor  and  river  improvements l,  19 

Harbor  lines,  establishment  of l,  20, 461 

AllouezBav,Wi8 i,4(L>;  iv,2695 

Black  River  at  Port  Huron,  Mirh i,462;  iv,  2958 

Bridgeport  Harbor,  Conn 1,461,998 

Columbia  River  at  Flavel,  Oregon i,  iCiS ;  iv,  3637 

Detroit,  Mich i,4«»-';  iv,  3039 

Milwaukee  River,  Milwaukee,  Wis l,4t»*-^;  I v,  2788 

New  York  Harbor  and  adjacent  waters 1,461,1085 

Oconto  Harbor,  Wis 1 i,  4<i2,   iv.  27W 

Oswego,  X.  Y i.4<;2;  iv,  3178 

Saint  Marys  River  at  Sault  Ste.  Marie,  Mich  I,4G2;  iv,  3037 

Savannah  Kiver,  near  qnarantiuf.  station  at  Savannah,  (ta 1,402';  li,  1610 

Shaws  Cove,  New  liomlon  Harbor,  Conn 1, 461, 997 

Washington,  porta  i  n  St  ate  of i,  402 ;  IV,  3172 

Harbors  and  rivers,  examinations,  surveys,  anil  contin»;encie»  of 1,459 

Hardys  Point,  Me.,  examination  of  channel  near,  brlow  Pembroke 1,37,722 

Harlem  Rivf-rand  Portthester  Railroad  Company,  briclg*-  of 1,469 

Harlem  River,  N.  Y. : 

Improvement  of I>  95,   1025 

Reconstructiou  of  bridge  across,  at  Broadway  crossing,  New  York i,  467 

ReconHtruction  of  bridge  at  Third  avenue,  New  York,  across i,  469 

Harlowe  River,  N.  C.,  improvement  of I,  174;  II,  1393 

Harrase<?ket  Kiver,  Me.,  improvement  of i,  30,  69*.) 

Havre  de  Grace,  Md.,  imi)rovoment  of  Snsqnehanna  Kiver  near i,  134;  ii,  1205 

Hay  Lake  Channel,  St.  Marys  River,  MieU.,  \u\vvv)\eu\<iut,^lL a^'5»\\v*  ^*5Sftk 
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Hc'llOate,  N.  Y.,  improvement  of i,  97,  1034 

lleiiipsttiad  Hav,  N.  Y.,  pxiimination  for  cliannul  counecting  Freeport 

with  Griut  South  Hay I,  118,  1136 

Nenrif,  Francis  J.  (ranal  boat),  removal  of  wreck  of n,  1183 

Herr  Islaud  Dam,  Allegheny  River,  Pa.,  construction  of i,  i>16;  in,  2501 

Hingham  Harbor.  MaHS.,  improvement  of I,  48,  774 

Hiwasseo  River,  Tenu. : 

Examination  of I,  307;  ill,  2412 

Improvement  of 1,301;  I u,  2381 

Holland  Harbor,  Mirh.,  improvement  of i,  371;  iv,  3877 

Holmes  River,  Kla.,  improvement  of i,  217;  n,  1706 

Holoton  RiviT  jn^av  Knoxville  (Boyds  Ferry),  Tenn.,  construction  of 

bridge  acruHS - I,  470 

HomeHtcafland  Pittsburgh  Bridge  Company,  bridge  of i,  465 

Homestead,  Pa.,  construction  of  bridge  across  Moiiongahela  River  at i,  405 

Homoehitto  River,  Miss.,  examination  of i,  251;  in,  1839 

Hoquiam,  Wash.,  establishment  of  harbor  lines  at i,  463;  IV,  3472 

Housa tonic  River,  Conn. : 

Bridge  obstructing  navigation  between  Stratford  and  Milford, 

alteration  of i,  474 

Improvement  of i,  79,  982 

Houston,  Tex. : 

Alteration  of  bridge  obstructing  Buffalo  Bayou  near 1, 473 

Construction  of  bridge  across  White  Oak  Bayou  at i,466 

Hudson  River,  N.  Y.,  improvement  of i,  92,   1006 

linger  J  B.  F,  (tug),  removal  of  wreck  of ii,  1530 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of 1^429;  iv,3278 

Huntington  Harbor,  N.  Y.,  improvement  of 1,88,975 

Huntress  (schooner),  rumoval  of  wreck  of i,  37, 722 

Huron  Harbor,  Ohio,  improvement  of i, 3i)8;  iv,3067 

Huron,  Lake: 

See  also  Northern  and  Northwestern  J^akes. 

Improvement  of  harbor  of  refuge  at  Sand  Beach,  Mich i,  384 ;  i v,  2931 

Water  levels iv, 291*5;  vi,4381 

Hyanuis,  Mass.,  improvement  of  harbor  of  refuge  at i,  53, 804 

Hydraulic  mining  in  California 1,460 

I. 

Illinois  and  Mississippi  Canal,  HI.,  construction  of i,364;  iv,  2832 

Illinois  River,  111. : 

Constnu'tion  of  bridge  at  Columbiana  across i,  465 

Improvement  of 1,362;  iv,  2822 

Operating  and  care  of  La  Grange  Lock  and  Dam i,  364;  iv,  2830 

Hwaco,  Wash.,  establishment  of  harbor  lines  at 1,463;  iv,   3472,3481 

Indian  River,  Fla.,  betwet^n  (ioat  Creek  and  Jupiter  Inlet,  improve- 
ment of 1,203;  11,1656 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i,  321;  iii,  2549 

Individuals,  oocu])ancy  or  injury  of  public  structures  by i,  20,  475;  vi,  4267 

Injury  to  structures  built  by  United  States i>  20,  475;  vi,  4267 

Inland  waterways.     AVe  Waterways. 

Inside  routes,  waterways,  etc.     See  Waterways, 

Interstate  Bridge  and  Street  Railway  Company,  bridge  of i,  465 

Ipswich  River,  Mass.,  improvement  of i,  40,  746 

Isabel  Alberto  {BQhooimr),  removal  of  wreck  of i;  37,  722 

J. 

Jackson,  Miss.,  examination  for  divcrHion  of  Pearl  River  through 

Tan  Yard  Brant  h,  near I,  238;  ii,  1792 

Jucksonvilk^,  St.  Augustine  and  Indian  River  Rsiilway  Company, 

bri<lges  of I I,  471 

Jac'k8(mvi1Ie,  Tampa  and  Key  WVst  Railway  Company,  bridges  of i,  461),  470 

Jamaica  Bay,  N.  Y.,  improvement  of \ i,  103,  1069 

Jauics  River,  S.  Dak.,  examination  of I,  297;  ill,  2321 

James  River,  Va.,  improvement  of I,  145;  1 1,  1251 

Jeannerette,  La.,  removal  of  wreck  near I,  250;  ill,  1839 

Jortersou,  Tex.,  survey  of  lak«*8  b<'t\ve«Mi  Shreveport,  La.,  and I,  271;  ill,  2065 

Jekyl  Creek,  Ga.,  improvement  of i,  197;  ii,  1590 

Johnson ville,  Tenn.,  alteration  of  bridge  across  Tennessee  River  at 1, 472 

Jordan  River,  MIhs.,  examination  of  bar  at  mouth  of 1,238;  u,  1789 

Judith,  Point,  Breakwater,  R.  I.,  examiuatiou  of  inner  harbor  at i,  71, 877 


INDEX.  13 

Jnditby  Point,  .Pond,  R.  I.,  improvement  of  entrance  to i,  66, 841 

Jnditb,  Point,  R.  I.,  constrnction  of  harbor  of  refuge  at i,  65, 839 

Jupiter  River,  Fla.,  construction  of  bridge  across i,  471 

K. 

Kansas  River,  KanB.,  examination  of i»294;  iii,  2293 

Kaskoskia  River,  111.,  improvement  of i,  ^^  J  "i,  2185 

Kankanna,  Wis.,  examination  for  constrnction  of  protection  wall 

on  canal  at i,  359;  iv,  2779 

Kennebec  River,  Mo,,  improvement  of i,  28,  693 

Kenncbnnk  River,  Mc,  improvement  of i,  33,  712 

Kenosha  Harbor,  Wis.,  improvement  of i,  355;  iv,  2751 

Kentucky  River,  Ky. : 

Bridge  at  Frankfort  across,  reconstruction  of i,  471 

Bridge  of  Frankfort  City  and  Frankliu  County  across,  alteration  of i,  473 

Improvement  of / i,3:^l;  in,  2018 

Operating  and  care  of  lucks  and  dams  on i,  332 ;  in,  2622 

Kewaunee  Harbor,  Wis.,  improvement  of i,  UTiO;  iv,  2724 

Kewaunee  Riv<;r,  Wis.,  construction  of  bridge  at  Kewaunee,  across 1,466 

Kewaunee,  Wis.,  construction  of  bridge  across  Kewaunee  River  by 

city  of 1,466 

Keweenaw  Bay,  waterway  from  Lake  Superior  to,  via  Tortage  Lake 
and  River,  Mich. : 

Improvement  of i,  341;  iv,  2680 

.    Operating  and  care  of i,  :M2  ;  iv,  2680 

Keweenaw  Point,  Mich.,  waterway  across: 

luiprovcment  of i,  341 ;  iv,  2680 

Operating  and  care  of I,  342;  iv,  2680 

Key  West  Harbor,  Ha.,  improvement  of  northwest  entrance  of i,  204;  ii,  1657 

Keyport  Harbor^  N.  J.,  improvement  of I,  114, 1128 

Kings  Coulee,  Minn.,  examination  f(ir  harbor  of  refuge  at i,  288;  in,  2257 

Kingston  Harbor,  Mass.,  improvement  of i,  50,  781 

Kinuickinnic  River,  Milwaukee,  Wis  ,  construction  of  bridge  across i,  470 

Klaskuine  Rivc-r,  Oregon,  improvement  of i,  456;  iv,  3527 

Knox  County,  Teun.,  construction  of  bridge  across  Holston  River  by I,  470 

Knoxville  Southern  Railroad  Company,  bridge  of .* I,  463 

Knoxville,  Tenn. : 

Construction  of  bridge  across  Holston  River  near I,  470 

Construction  of  bridge  across  Tennessee  River  at i,  463 

Kootenai  River,  Idaho,  between  Fry  and  internati<mal  boundary 

line,  examination  of i,  446;  iv,  3456 

Ii. 

Labadieville  Bridge  Company,  bridije  of i,  470 

Labadieville,  La.,  construction  of  bridge  across  Bayou  Lafourche,  at 1.470 

La  Conner,  Wash.,  establishment  of  harbor  lines  at*. i,  46It;  iv,  :i472 

Lafayette,  Oregon,  examination  for  lock  and  dam  on  Yamhill  Rivt-r  at.  1,457;  iv,  3531 
Ijafourche,  Bayou,  La.: 

Bridge  at  Labadieville,  La.,  across,  construetion  of 1,470 

Bridge  at  Napoleon ville,  across,  construction  of i,  470 

lnipr«»vement  of 1,242;  in,  1814 

La  Grange  liayou,  Fla.,  improvement  of i.  217;  ii,  1705 

La  Grange  Lock  and  Dam.  Illinois  Kiver,  111.,  operating  and  care  of..i,  361 ;  iv,  2830 

I^ake  Shore  and  Michigan  Southern  Railway  Company,  )»ridge  of 1,466 

Lakes,  Great.  iSVf  (ireat  Lakesaad  Northern  and  Northwestern  Lflkes. 
Lakes,  Northern  and  Northwestern.     See  Northern  and  Northwestern 

Lakes  and  Great  Lakes. 
Lambert  Point,  Va.,  im]>rovoment  of  approach  to  Norfolk  Harbor 

between  Fort  Norfolk  .and i,  160 ;  n,  1328 

Larchm<mt  Harbor,  N.  Y.,  improvement  of i,  ^>;  963 

Ija  Tiappe  River,  Md.,  in)]>rovement  of i,  138;  ii,  1215 

Laws  of  Fifty-second  Congress,  second  session,  afl'ecting  Corps  of 

Engineers i,  519 

Lea,  Charles  (tug),  removal  of  wreck  of 1. 143 ;  ii,  1228 

Leaf  River,  Miss.,  improvement  of 1,234;  ii,  1771 

Legislation  proposed  concerning  use  of  canals 1,20 

Levisa  Fork  of  Bfg  Sandy  River,  Ky.,  improvement  of i,  333;  in,  2635 

Lewe.s.  I>(?1. : 

Construction  of  pier  near i,  124;  n,  1170 

Improvement  of  waterway  between  Chincoteague  Bay,  Va.,  and 
Delaware  Bay,  at  or  near • .v\7&\wOOI!^ 
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Lemttf  Marcia  S.  (Bchooncr),  removal  of  wreck  of i,  128 ;  II,  1182 

I^wis  River,  Wash.,  exammation  of 1,458;  IV,  3533 

Licking  River,  Ky. : 

Kxaiiiiiiation  for  providing:  slack- water  navigation  on i,  335;  iii,  2644 

Improvement  of,  between  Farmers  and  West  Liberty i,  332;  iii,  2630 

Liucolnville  Harbor,  Me.,  examination  of 1, 37,  727 

Litcbfield,  CarroUtou  and  Western  Railroad  Company,  bridge  of 1,465 

Little  Harbor,  N.  II.,  improvement  of  harbor  of  refuge  at *..  ..1, 36,  719 

Little  Kanawha  River,  W.  Va. : 

Improvement  of i,  334;  ui,2641 

Operating  and  care  of  lock  and  dam  on i,  335 ;  iii,  2642 

Little  Miami  River,  Ohio,  examination  of,  for  ice  harbor i,  318;  ill,  2525 

Little  Pedee  River,  S.  C,  improvement  of i,  185;  ii,  1471 

liittle  Pigeon  River,  Tenn.,  improvement  of i,  302 ;  ill,  2383 

Little  Red  River,  Ark.,  improvement  ot i}^6;  ill,  2115 

Little  River,  Ark.,  examination  of i>^Ij  ill,  2087 

Little  River,  Mo.,  improvement  of i|279;  iii,2121 

Little  Sod  lis  Bay,  N.  Y.,  improvement  of  harbor  at 1,412;  iv,  3146 

Little  Wabash  River,  111.,  examination  of i,  324 ;  iii,  2569 

Little  Wicomico  River,  Va.,  examination  of  mouth  of i,  158 ;  li,  1315 

Livingston  Point,  Ky. : 

Examination  of  Ohio  River  between  Tennessee  Island  and i,  307;  in,  2404 

Improvement  of i,  300;  in,  2377 

Locks  and  dams.    See  Canals. 

Lock  woods  Folly  River,  N.  C,  improvement  of i,  180;  ii,  1432 

Long  Island  City,  N.  Y.,   reconstruction  of  bridge  across  Dutch 

Kills  Creek  at 1,469 

Lon^  Inland  Railroad  Company,  bridge  of i,  469 

Ix>uibville  and  Nanhville  Railroad  Company,  bridge  of 1,471 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  322;  in,  2554 

Louisville,  Ky.,  improvement  of  Falls  of  Ohio  River  at 1,320;  in,  2548 

Louisville,  St.  Louis  and  Texas  Railway  Com])uny,  bridge  of 1,469 

Lowell,  Wash., examination  of  Snohontish  River  below h^^^i  iv,3462 

Lower  Machodoc  Creek,  Va.,  improvement  of i,  152 ;  ii,  1289 

Lubec  Channel,  Me.,  improvement  of 1,22,  671 

Lndington  Harbor,  Mich.,  improvement  of 1,375;  I v,  2895 

Ludlow,  Ky.,  examination  of  Ohio  River  near 1,318;  in,  2523 

Lulu  (schooner),  removal  of  wreck  of l,  166;  ii,  1344 

Lumber  River,  N.  C.  and  S.  C. : 

Construction  of  bridge  .icross 1,467 

Improvement  of ^. 1,184;  n,  1468 

Lumberman  (schooner),  removal  of  wreck  of .' i,  358 ;  iv,  2777 

Lynch  River,  S.  C,  examination  of i,  190;  ii,  1532 

Ijynn  and  Boston  Railroad  Company,  bridge  of i,  469 

Lynn  Harbor,  Mass.,  improvement  of i,44,  758 

M. 

McClellan  (barge),  removal  of  wreck  of ',128;  ii,  1183 

MctiirtH  (.'reek,  Fla.,  reconstruction  of  bridge  acniss 1,470 

Machodoc  (Lower)  Creek,  Va.,  improvement  of 1, 152;  ii,  1289 

Mackeys  Creek,  N.  C,  improvement  of I,  169;  ii,  1357 

Magon,  Bayou,  La.,  improvement  of I,  263;  ill,  2018 

Maiden  Hiver,  MaHs.,  improvement  of i|  46,  763 

Manafl<inan  River,  N.  .1.,  improvement  of I,  118,   1133 

Manatee  River,  Fla.,  improvement  of I;  207;  U,  1668 

Manchac,  Bayou,  La.,  improvement  of I;  241;  HI,  1812 

Manchester  and  Augusta  Railroad  Company,  bridge  of 1,470 

Manchester  Harbor,  Mass.,  imi»rovement  of i»  43,   754 

Manistee  Harbor,  Mich.,  improvement  of i,  .^6;  iv,  2897 

Manistique  Harbor,  Mich.,  improvement  of i,  314;  iv,  2700 

Manitowoc  Harbor,  Wis.,  improvement  of i,  Ii'>2;  IV,  2730 

Manokin  River,  Md.,  imi)rovement  of I,  Ml ;  n,  1223 

Maps,  military  and  other I,  488 

Marcus  Hook,  Pa.,  improvement  of  ice  harbor  at I,  123;  u,  1168 

Marietta  and  North  (ieorgia  Railway  Company,  bridge  of I,  463 

Marine  City,  Mich.,  examination  of  Belle  River  at i,  388;  iv,  2956 

Marquette  Harbor,  Mich.,  improvement  of i,  342;  i v,  2686 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown i,  55,   809 

Marysville,  Wash.,  establishment  of  harbor  lines  at i,  463 ;  i v,  8475 
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Mattaponi  River,  Va.,  iinprovempnt of i,  156 ;  ii,  1306 

Mattawan  Creek,  N.  J.,  iniprovomoiit  of i,  115, 1125 

MatihewB,  John  (steamer),  removal  of  wreck  of i,  279;  iii,2121 

Maumce  River  and  Bay,  Ohio,  improvement  of i,  3U5 ;  iv,  3050 

Memphis  Harbor,  Tenn.,  examination  of i,  280;  iii, 2133 

Menominee  Harbor,  Mich,  and  Wis.,  improvement  of i,  345 ;  iv,  2703 

Menominee  River,  Mich,  and  Wis.,  improvement  of i,  346;  iv,  2706 

Merced  River,  Cal.,  examination  of i,  431 ;  iv,  3297 

Mormt^utan  River^  La.,  and  tributaries,  improvement  of i,  246;  lu,  1828 

Merrimac  River,  Mass.,  improvement  of I,   39, 742 

Mexico  Bay,  Lake  Ontario,  N.  Y.,  exumination  for  harbor  of  re  fup^o  at. i,  414;  iv,  3169 

Miumns  RiVer,  Conn.,  improvement  of i,  81,  f)58 

Mirbi};an  City  Harbor,  Ind.,  improvement  of i,  366;  iv,  2858 

Michigan,  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Dredginfi;  harbors  on  east  coast iv,  2913 

Examination  of  Wolf  River  Harbor,  Ind 1,366;  iv,2850 

Removal  of  wreck  off  Wind  Point,  Wis i,  358 ;  iv,  2777 

Resurvey  of  lake  front  at  Chicago,  III 'r*!^;  vi,  4372 

Water  levels '. i,486;  vi,4383 

Michigan,  Lake,  and  Sturgeon  Bay  Canal,  Wis.: 

Construction  of  harbor  of  refuge  at  eastern  entrance  of i,  349;  iv,  2719 

Improvement  of i,  348 ;  iv,  2714 

Oi)er:iting  and  care  of 1,349;  iv,  2718 

Milford,  Conn.,  alteration  of  bridije  obstructing  Housatonic  River  at 1,474 

Milford  Harbor,  Conn.,  improvement  of 1,78,929 

Milford  Haven,  Va.,  examination  of  bar  at  mouth  of 1,158;  li,  1319 

Military  and  other  maps i,488 

Military  departments,  surveys  and  explorations  in i,  488 ;  vi.  4401 

Mill  Creek,  (-incinnati,  Ohio,  examination  for  ice  harborat  mouth  of i,  320 

Milwaukee^  Bay,  W'is.,  improvement  of  harbor  of  refuge  at •...1,353;  iv,2741 

Milwaukee  Harbor,  Wis.,  improvement  of 1,35-1;  iv,  2744 

Milwaukee  Hiver,  Wis.: 

Construction  of  bridge  across,  at  Milwaukee i, 469 

Establishment  of  harbor  lines  at  Milwaukee 1,4^;  iv,  2788 

Milwaukee,  Wis. : 

City  bridge  across  Kinnickinnic  River,  construction  of 1, 470 

City  bridge  across  North  Menomonce  Canal,  oonstrncticm  of i,  470 

Construction  of  bridge  across  Milwaukee  River  by  city  of i,  469 

Establishment  of  harbor  lines  in  Milwaukee  River i,  462 ;  iv,  2788 

Mingo  Creek,  S.  C,  improv^^ment  of i,  186;  ii,  1480 

Mining  eiisematea 1, 10 

Mining,  hydraulic,  in  California 1.460 

Minnesota  Point,  at  Superior,  Wis.,  improvement  of 1, 3^S9;  iv,  2673 

Minnesota  River,  Minn.,  improvement  of i,292;  iii,2278 

Mispillion  River,  Del.: 

Examination  for  waterway  to  connect  Broadkiln  Kiver  with 1, 143;  ii,  1231 

Improvement  of i,  132 ;  ii,  1201 

Keuioval  of  wreck  in i,  1 13 ;  ii,  1228 

Mississippi  and  Illinois  Canal,  111.,  eonstru<-tion  of -..1,361;  iv,2832 

Mississipj)i  Kiver: 

Bridge  above  New  Orleans,  construction  of i,  405 

Examination  for  additional  harbors  of  refuge  on  Lake  Pepin i,  2S8;  HI,  2257 

Examination  of,  at  Bellevue,  Iowa 1. 2S8;  111,2254 

Examination  of  Hamburg  Bay,  111 1,287;  iil,  2248 

Examination  of  harbor  at  Meiuphis.  Tenn 1.2X0;  in,  2133 

Examination  of  Iowa  aide  of,  trom  Iowa  River  to  Burlington 1,287;  in,  2251 

Examination  of  Moline  Harbor.  Ill 1. 2K8;  in.  2253 

Caifcging,  and  its  principal  tribntaries 1.269;  in,  2057 

(ianging,  at  or  near  St.  Paul,  Minn  i,  2iM  ;  in.  228JJ 

Improvement  of,  above  Falls  of  St.  Anthony,  Minn 1,288;  in,  2261 

Improvement  of,  at  St.  Louis,  Mo I,2«2;  in, 2177 

Improvoment  of,  below  mouth  of  Ohio  River 1, 459;  v,  3545 

Improvement  of,  between  Missouri  River  and  Minneapolis 1, 285 ;  in,  2200 

Improvement  of  between  Ohio  and  Missouri  rivers ^^Ij  in,  2140 

Improvement  oiDes  Moines  Rapids i,  28(>;  in,  2241 

Operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock. . .  i,  287;  in,  2247 

Plaquemine,  Bayou,  La.,  bank  protection  at  mouth  of.l 1.252;  in,  1857 

Reservoirs  at  head  waters  of r.  289 ;  in,  2264 

Reservoirs  at  sources  of,  surveys  for ni,  2288 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of....  ....i,  285;  lU,  2189 


111,2297 
VI,  3921 
[11,2319 
vr,3921 
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Missiasippi  Eivar — Continnftd.  ^^^^^^^^* 

SnAj^  and  wreckB,  remoTHilof I.SM;  Rt,  91SS 

Sautii  Pass,  iuapeotinn  of  improvument  of i,  ZO,  33S:  ui,  1795 

Survey  of 1.459;  v,  3545 

MiMlsaippi  Hiver  Commiasifin 1,459;  v,  3545 

Stissisaippi  Sonnd,  Uis*.,  axuninntinn  of. 1.3^;  ii,  178lt 

Miaaonri,  Department  of  t.ho.  ropiirt  of  eogiacer  otHoec i|488;  vi,4401 

MlBBotiTi,  Kansas  and  Toxrui  ItaUwaj'  Conipau)-  ofTexiw,  bTidgn  of i,  468 

Hisaoiiri  Kiver : 

Uridge  at  St.  Clinrles,  Mo,,  oonstruction  of. i,46S 

Bridge  botneeu  Cunnoil  illuffa,  Iowa,  an<l  EMt  Ouinha,  Ni^bt., 

conBtriittion  of i,465 

Extuniiiatjou  of,  from  Three  Porks  to  Canyon  Fcrrj,  Hoat^,  to 

determiuBavailiibilitj  of  water  power _ 1,297;  iii.2330 

ImpTOvenientof,  betneeu  Great  FallM,  Mont.,  and  SiouxCity,  Iowa,  .i 

Improvement  of,  survey*,  etc.,  lielow  RiomCity,  Iowa ) 

BMnoval  of  snaga,  etc.,  above  Sioux  City,  Iowa i 

Missouri  River  Coronjissioo 1 

MubileandDanpfaiiilsliuidRailToadaDdUarliorConipanj^tieBtteand 

bridiceH  of 

Mobile  County,  Ala.,  alteration  of  bridge  of,  BcroaaThreemtle Creek... 

Mobile  Harbor,  Ala.,  impToveuent  of 

Mobile  River,  Ala.,  raraoval  of  wreck  in 

Mukeliimne  Biver,  Cai.: 

OunatruDlioD  of  bridge  at  New  Hope  Landiog  across  Soatb  Fork 

of -■ 

Improvement  of .... l 

Molina  Uarhor,  lU.,  ezaminAtion  nf i 

Mniiuraoy,  Maes.,  removal  of  wreoka  near 

MouonKi>betu  River,  W.  Tn.  »nd  Pa. : 

bridge  ncroBfi,  at  Rli^nbetti,  I'u.,  constriintion  uf. 

Bridge  between  Fittabnrg  and  Honiostead,  Pa.,  ouaatrnctlon  uf 

Improvemeut  of 1.313; 

Lock  and  Diun  No.  6,  piirdiase  of ii311; 

Loiik  and  Dam  No.  7,  pnrahaeo  of I.3U; 

Operiiting  and  tore  of  lookaand  dama  Nos.  8  and  9 i,  311; 

Monroe,  Fort,  Va.,  water  supply  and  soworage  systom  at ! 

:'lfMiDeBub«r,Hioh.,iiopmvflmentor....  -■»-:. 

iwMianbivttBi^lHa^linpiwvaiiiaM  'oliw.v^ 

Morattico  Creek,  Va.,  einmiuatioD  of  roontli  of. 

Mortaremjjlncenieuts.. 

Mount  Desert,  Me.,  cot 

I.ilniid  and 

Mount  I'leaMint  and  Soaviow  City  Unilroiid  Cuinpany,  1i 

Miirarrkill  Kiver.  Del.,  improvement  of 

MuKcle  t^lKiala  Caniil,  TcniicHBou  River,  opiirating  and  ci 

Muskegon  Harbor,  Mich. ; 


9,70,649,850,854,8 


of  break  water  Ijetw 


Liipiii 


.  of. . 


Mnskcgon  Lake,  Mii'i 
Mnske^'iu,  Micb.,  ccji 

citvof 

Muskegon  River,  Mich.,  eonatrii 

Mnakegon 

Muakin;;iim  River.  Ohio; 

CouBlruction  of  ice  liarlwr  ai 


Im 


itof. . 


,terutiug  and  oaro  of  locks  j 
Mystie  River,  Conn.,  iinprovonici 
MyalicRiver,  Maax. : 

Conalrnctiou  of  bridge  ntriia 
liuproveuient  of 


t  Itoaton 1, 4C9 


ifi.'mond  River,  Va.,  iraprn 
itL.'oko  River,  Del.,  exaitii 
i(ii<;ketHurl>or,  MasH.,rei 
nucket,  M:is».,  iinpri.voiiii 
itiK'krt  Si.uuil.  M:mh..  rc-iii 
Pollock  Rip  Uhaimi;!. . 


(ill,  7(1,  S 19,  »:i6, 852,  B  53, 85J,  *S5, 857, 859 
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Napa  River,  Cal.,  impTOvement  of i>421;  iv,  3223 

Napoleonville  Bridge  Stock  Compan j,  bridge  of i,  470 

Nupolcouville,  La.,  construction  of  bridge  across 'Bayou  Lafourche  at i,  470 

Narrap;aDsett  Bay,  R.  L : 

Examination  of  Wiokford  Harbor 1,71,873 

Defense  of i>4^»6 

Improvement  of .'. 1,61,830 

Removal  of  wreck  in  Dutch  Island  Harbor 1,69,851 

Narraguagus  River,  Me.,  improvement  of 1,23, 674 

Narrows  of  Lake  Champlain,  improvement  of i»418;  iv,  3201 

Na.scl  River,  Wash.,  improvement  of 1, 411 ;  iv,  3399 

Nashuwena  Island,  Mass.,  improvement  of  Canapit«it  Channel 1,59,820 

Naslivillc,  Chattanooga  and  St.  Louis  Railway  Company,  bridge  of i,  472 

Natal  ha  ny  River,  La.,  improvement  of i;240;  ill,  1810 

Nat<'hitorlies  Cane  River  Bridge  Company,  bridge  of 1,465 

Natchitorhos,  La.,  construction  of  bridge  across  Cane  River  at I,  465 

NaushoiilHland,  Mass.,  examination  for  breakwater  atTarpauliu  Cove i,  71, 864 

Navarro  River,  Cal.,  examination  of  mouth  of ';432;  iv,  3304 

Navigable  waters: 

Bridges  obstructing,  a^'tion  upon i,  20, 473 

( 'onstrnction  of  bridges  across i.  20, 463 

Navijration,  action  upon  bridges  obstructing 1>  20, 473 

NechcH  River,  Tex.: 

JOxaiiiination  of 1,251;  in,  1853 

hiiprovcmciit  of i,  L'5();  iii,  1837 

Nehaloni  Bay,  Ore/ron,  improvement  of  entrance  to 1,437;  iv,  3371 

Noniadji  River,  Wis.,  examination  of i.  344;  iv,  2692 

N<])()nset  River,  Mass.,  examination  of 1,53,800 

Xeshawana  Island,  Mass.,  improvement  of  Canapitsit  Channel 1,59,820 

Nc^nigjxa  River,  Oregon,  as  far  as  Woods,  examination  of i»445;  iv,  3446 

Nniso  River,  N.  C,  improvement  of i,  173;  ii,  1390 

New  Bedford  Harbor,  Mass. : 

Examination  of 1,71,866 

Improvement  of 1,57,815 

New  Castle,  Del.,  improvement  of  ice  harbor  at 1, 130;  ii,  1196 

New  Haven,  Conn.,  construction  of  breakwaters  at 1,77,924 

Nfw  I  laven  County,  Conn.,*  alteration  of  bridge  of,  obstructing  Hous- 

atonic  River i,  474 

New  Haven  Harbor,  Conn.,  improvement  of 1,77,919 

New  Hoi)e  Landing,  Cal.,  construction  of  bridge  across  south  fork 

of  Mokelumne  River  at 1,469 

New  Kensington,  l*a.,ronHtruct.ionof  bridge  across  Allegheny  Ki\crat I,  470 

New  London  Harbor,  Conn.,  establisliment of  harbor  lines  in  Shaws 

Cove 1,461,997 

New  ( )rlean8.  La. : 

T'onstruction  of  bridge  across  Mississippi  River  above i,  465 

1  )efenvse  of 1,4 

New  J^iver,  N.  C. : 

Improvement  of 1, 176;  11,1400 

In)]»rovenient  of  waterway  between  Beaufort  Harbor  and i,  175;  ii,  13?^? 

Improvement  of  waterway  between  Swausboro  and 1, 176;  ii,  1399 

New  River,  Va.  and  W.  Va.,  improvement  of i,  328 ;  ill,  2603 

New  York  Harbor,  N.  Y. : 

Davids  Island,  sea  wall  and  embankment  at i,  12,629 

I  Jefensc  of I,  5,  6,  599 

Establishment  of  harbor  lines  in.  and  adjacent  waters 1,461,1085 

Examination  for  channel  west  of  Robbins  Reef  Light  house  to 

connect  mouth  of  ArthnrKill  with 1;  105, 1083 

Governors  Island,  sea  walls  at i,  13,631 

Improvement  of 1, 102, 1060 

Improvemcntof  Arthur  Kill i,  108.1104 

Improvement  of  Bay  Ridge  Channel i,  101, 1053 

Im]>rovement  of  Buttermilk  Channel i,  100, 1050 

Ii!ij>rovenient  of  channel  between  Staten  Island  and  New  Jersey i,  108, 1106 

Injprovement  of  Gowanus  Bay i,  101, 1053 

Improvemelit  of  Gowanus  Creek  Channel i,  101, 1053 

Improvement  of  Red  Hook  Channel i,  101, 1053 

Removal  of  wreck  in i,  105, 1076 

Supervision  of 1,459;  iy/S5i\ 
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New  York,  N.  Y. : 

Bridge  across  Uarlem  River  at  Broadway  croesing,  reconstnic- 

tiou  of,  by  city 1,467 

Bridge  across  Ilarlom  River  at  Third  avenue,  reconstructioa  of 1, 469 

Bridges  across  East  River,  construction  of i,  467 

Newbem,  N.  C^  improvement  of  waterway  ]>etween  Beaufort  and J,  174 ;  ii,  1393 

Newburyport  Harbor,  Mass.,  improvement  of i>  38, 739 

Newport  and  Cincinnati  Bridge  Company,  bridge  of i,  464 

Newport  Harbor,  R.  I.^  improvement  of i,  64,836 

Newport  River,  N.  C,  improvement  of i,  174 ;  ii,  1398 

Newtown  Creek,  N.  Y.,  improvement  of i,99, 1044 

Nezpique,  Bayoii,  La.,  improvement  of J>246;  ill,  1828 

Niagara,  Fort,  N.  Y.,  protection  of  site  of 1,11,625 

Niagara  River,  N.  Y. : 

Discbarge  of i,484;  Ti,4364 

Improvement  of,  between  Tonawanda  and  Port  Day i,  407 ;  iv,  3113 

Improvement  of  Tonawnnda  Harbor  and i»407;  iv,  3111 

Survey  of  shoal  at  mouth  of •. 1*484;  vi,4378 

Nomini  Creek,  Va.,  improvement  of i,  153;  n,  1292 

Nooksack  River,  Wash. : 

Construction  of  bridge  at  Fenidale  across 1, 468 

Exam ina tion  of i,  446 ;  i V,  3468 

Norfolk  Harbor,  Va. : 

Improvement  of,  and  approaches , 1, 159;  ii,  1323 

Improvement  of  approucn  to,  between  Lambert  Point  and  Fort 

Norfolk 1,160;  ii,l328 

Improvement  of  waterway  between  Albemarle  Sound,  N.  C,  and.,  .i,  164;  ii^  1341 
Norfolk,  Va.,  improvement  of  approach  to  navv-yard  at,  between 

Lambert  Point  and  Fort  Norfolk 1,160;  11,1328 

North  Galveston,  Houston  and  Kansas  City  Railroad  Company, 

bridge  of i,466 

North  Hero  Harbor,  Vt.,  examination  of i>419;  iv,3213 

North  Landing  River,  Va.  and  N.  C,  improvement  of '»I05;  11,1343 

North  Menomonee  Canal,  Milwaukee,  Wis.,  construction  of  bridge 

across 1,470 

North  Muskegon,  Mich.,  construction  of  bridge  across  Muskegon 

Lake  by  city  of 1, 468 

Northeast  Cape  Fear  River,  N.  C,  improvement  of i»  *77 ;  li,  1403 

Northeast  River,  Md.,  improvement  ol 1, 135;  ii,  1206 

Northern  and  Northwestern  Lakes : 
See  aUo  Great  Lakes. 

Charts,  correcting,  printing,  and  issuing  of i>481;  vi,  4343 

Estimates i,  486 

Improvement  of  ship  channels  between  Chicago,  Dulnth,  and 

Buffalo 1,389;  iv,2962 

Investigation  of  raft  towing  on 1,394 

Surveys i,481;  vi,4343 

Water  levels 1,486;  vi,438l 

Norwalk  Harbor,  Conn. : 

Examination  of 1,91,991 

Improvement  of i,  82, 948 

Noxubee  River,  Miss.,  improvement  of i,^;  u,  1763 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of. 1,408;  iv,  3117 

Oakland  Harbor,  Cal.,  improvement  of i,  419 ;  iv,  3217 

Obion  River,  Teun.,  improvement  of i,  298 ;  iii,  2327 

Obstructions  to  navipition,  action  upon  bridges  constituting 1,20,473 

Occidental  Bridge  and  Construction  Company,  bridge  of i,  465 

Occoquan  Creek,  Va.,  improvement  of '. i,  1.50;  ii,  1281 

Occupancy  of  structures  built  by  United  States 1, 20, 475 ;  vi,  4267 

Ocklawaha  River,  Fla.,  improvement  of i,  202 ;  ii,  1661 

Ocmulgee  River,  Ga.,  improvement  of i,  195;  ii,  1572 

Oconee  River,  Ga.,  improvement  of i,  194 ;  ii,  1567 

Oconto  Harbor,  Wis. : 

Establishment  of  harbor  lines  in i,  462 ;  i v,  2784 

Improvement  of i,  346;  iv,2708 

Ocosta,  Wash.,  establishment  of  harbor  lines  at i,  463 ;  iv,  3472, 3481 

Ocqucoc  River,  Mich.,  examination  of  Hammond  Bay,  at  mouth  of... i, 388;  iv, 2948 
Ocracoke  Inlel^N.  C,  improvement  of i|169;  u," 
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Office  of  the  Chief  of  En jD^ineera i,  490 

Officers  of  Corps  of  Engineers,  statement  of  rank  and  duties  of i;  491 

Ogdensburg  Harbor,  N.  Y. : 

Improvement  of i,415;  iv,3190 

Water  gauge  at i,486;  vi,4384 

Ogeechee  Uiver,  Ga.,  constraction  of  bridge  across i,  468 

Ohio  River: 

Bridge  across,  at  Cincinnati,  reconstruct  ion  of i,  464 

Dam  near  mouth  of  Beaver  River,  Pa.,  construction  of i,  313;  ni,  2484 

Dam  No.  2,  survey  for  loc-atiou  of i,  313 ;  iii,  2486 

Davis  Island  Dnni,  Pa.,  operating  and  care  of i,  312 ;  in,  2481 

Examination  for  ice  harbors  at  Cincinnati i,  320 

Examination  for  location  of  locks  and  dams  between  Davis  Island 

and  Beaver  River  dams 1,319;  iii,  2533 

Examination  of,  a  t  El  i  ?jabethtown  .111 1, 318 ;  in,  2518 

Examination  of,  at  Evausville,  Ind i,  318;  in,  2520 

Examination  of  bar  at  mouth  of  Big  Sandy  River i,  336;  in,  2647 

Examination  of,  between  Irontoii,  Ohio,  and 3  miles  above  mouth 

of  Guyan  River,  W.  Va i,318;  iii,2527 

Examination  of,  between  Livingston  Point  and  Teunosseo  Island, 

near  Padncnh,  Ky i,  307;  ni,  24M 

Examination  of,  near  Cincinnati,  Ludlow,  and  Covington 1,318;  ni,  2523 

Improvement  of i,  310;  ni.2438 

Improvement  of  Falls  of,  Louisville,  Ky I,:i20;  in,  2.543 

Improvement  of  Indiana  Chute,  Falls  of i,  321 ;  iu\  2549 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  322;  ni,  2554 

Operating  snag  boat  on i,  312 ;  in,  2478 

Oklawaha  River,  Fla..  improvement  of i,  202 ;  n,  1651 

Olcott  Harbor,  N.  Y.,  improvement  of i,  408 ;  i v,  3116 

Old  Colony  Railroad  Company,  bridge  of i,  474 

Old  Fort  Bayou,  Miss.,  examination  of  channel  at  mouth  of i,  2IW;  n,  1787 

Old  River  Branch  of  San  Joaquin  River,  Cal.,  examination  of 1,431 ;  iv,  3294 

Olympia  Harbor,  Wash.,  improvement  of i»443;  iv,3415 

Omaha  Bridge  and  Terminal  Company,  bridge  of i,  4&'> 

Onancock  Harbor,  Va.,  improvement  of i,  141;  ii,  1225 

Ontario,  Lake: 

See  aUo  Northern  and  North  western  Lakes. 

Survey  of  shoal  off  mouth  of  Niagara  River 1, 484 ;  vi,  4.T78 

Water  levels 1,486;  vi,  4381, 4382 

Ontonagon  Harbor,  Mich.,  improvomimt  of i,  340;  iv,  2677 

Orange  County.  Tox.,  construction  of  bridge  across  <'ow  Bayou,  by i,  470 

Osage  River,  Mo.,  improvement  of *  ..I,  283;  in,  2182 

Oswego  Harbor,  N.  V. : 

EstabliHhment  of  harbor  lines  in i,  462 ;  iv,  3178 

Improvement  of i,  412;  iv,  3152 

Ott^r  Creek,  Vt.,  improvement  of i,  417 ;  iv,  3198 

Ouachita  River,  Ark.  and  La. : 

Examination  of,  above  Camden,  Ark i,  272 ;  in,  2091 

Improvement  of i,  261;  ni,  2002 

Owls  Head  Harbor,  Me.,  examination  of i,  38,  730 

P. 

Paducah,  Ky. : 

Examination  of  Ohio  River  between  Livingston  Point  and  Ten- 
nessee Island I,  .307 ;  in,  2404 

Improvement  of  Livingston  Point i,  3<X) ;  ni,  2377 

Pamlico  River,  N.  C. : 

Improvement  of I,  171;  n,  1380 

Removal  of  wreck  near  Washington i,  1S3 ;  n,  1450 

Pamunkey  River,  Va.,  improvement  of i,  1.57 ;  n,  1308 

Parish  Creek,  Md.,  examination  of  mouth  ftf i,  1.58;  ii,  1310 

Pascagonla  River,  Miss.,  improvement  of i,  232 ;  u,  1755 

Pasquotank  River,  N.  C,  improvement  of i,  168;  n,  1354 

Passaic  River,  N.  J.: 

Improvement  of i,  109,  1108 

Injury  to  dike vi,  4268 

Patapsco  River,  Md. : 

Examination  of  South  and  Middle  Branches  of,  at  Baltimore i,  148;  ii,  1262 

Improvement  of i,  144;  ii,  1243 

Improvement  of  channel  to  Curtis  Bay i,  145;  ii,  1249 

Patohoipa®  Biyer,  N.  Y.,  improvemeiit  of ...V^^^^^S^ 
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Pataxent  Riyer,  Md.,  improTement of i>154;  n,  1294 

Pawcatack  River,  R.  I.  and  Conn.,  improvement  of 1,67,   845 

Pawtucket  River,  R.  I.,  improvement  of i,60,   828 

Paw  tnxet  Harbor,  l^ovidence  River,  R.  L,  examination  of 1, 71,  868 

Pearl  River,  Miss. : 

Below  J ackson,  improvement  of i,  235 ;  ii,  1774 

Between  Carthage  and  Jackson,  improvement  of i,  235 ;  u,  1777 

Between  Edinburg  and  Carthage,  improvement  of - i,  236 ;  ii,  1779 

Between  ICdinbnrg  and  Lake  I^nruside,  examination  of i,  238 ;  n,  1791 

Near  JackBon,  examination  for  diversion  of,  through  Tan  Yard 

Branch i,238;  ii,1792 

Pease  Creek,  Fla.,  improvement  of i,206;  ii,  1663 

Pembroke,  Me.,  examination  of  chanifel  near  Hardys  Point,  bolow i,  37, 722 

Penuamaquan  River,  Me.,  examination  of  channel  near  Hardys  Point 

below  Pembroke i,  37,  722 

Pennsylvania  Railroad  Company,  bridges  of i,  46<5, 472 

Penobscot  River,  Me.,  improvement  of- 1,25,682 

Pensacola  Harbor,  Fla. : 

Defense  of i,  4 

Improvemrnt  of. 1, 219 ;  ii,  1710 

Pensaukee  Harbor,  Wis.,  improvement  of i,  347 ;  iv,  2710 

Pentwater  Harbor,  Mich.,  improvement  of i,  375 ;  iv,  2894 

Pepin,  Lake,  Mississippi  River,  examination  for  additional  harbors  of 

refuge  on i,288;  iii,2257 

Petalnma  Creek,  Cal.y  improvement  of i,429:  iv,  3276 

Petersburg,  Va.,  examination  of  Apx>omattox  River  at i,  166;  ii,  1345 

Petit  Jean  River,  Ark.,  improvement  of i,  275 ;  iii,  2110 

Petoskey  Harbor,  Mich.,  improvement  of i,  379 ;  i v,  2910 

Philadelphia  Belt  Line  Railroad  Company,  bridge  of i,  466 

Philadelphia,  Pa. : 

Construction  of  bridge  across  Frankford  Creek i,  466 

Defense  of i,  8 

Improvement  of  harbor  of i,  121 ;  ii,  1152 

Piers  built  by  United  States,  occupancy  or  injury  of i,  20,  475 ;  vi,  4267 

Pigeon  Bayou,  La., improvement  of i,  243;  ui,  1818 

Pinafore  (schooner),  removal  of  wreck  of i,  147;  ii,  1262 

Pine  Lake,  Mich.,  improvement  of  entrance  to  i,  'MS ;  i  v,  2908 

Pine  River,  Mich.,  at  St.  Clair  City,  examination  of i,  388 ;  i v,  2954 

Pittsburg,  Fort  Wayne  and  Chicago  Railroad  Company,  bridge  of i,  472 

Pittsburg,  Pa. : 

Construction  of  bridge  across  Monongahela  River  at i,  465 

Construction  of  Hcrr  Island  Dam,  Allegheny  River i,  316;  iii,  2501 

Operating  and  care  of  Davis  Island  Dam,  Ohio  River i,  312;  iii,  2481 

Plaqnemine  iTayou,  La. : 

Bank  protection  at  month  of i,  2.52;  iii,  1857 

Improvement  of i,  243;  in,  1818 

Platte,  Department  of  the,  report  of  engineer  oflflcer i,  488 ;  vi,  4403 

Plattsburg  Harbor,  N.  Y.,  improvement  of i,  417;  iv,  3195 

Plymouth  Harbor,  Mass.,  improvement  of i,  49,  778 

Pocomoke  River,  Md.,  examinatiou  for  connecting  Synepuxent  Hay 

with 1,143;  II,  123.i 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to i,  66,  841 

Point  Judith,  R.  I. : 

Construction  of  harbor  of  refuge  at i,  65,  839 

Examinatiou  of  inner  harbor  at  breakwater i»  71,  877 

Point  Marion,  Pa.,  construction  of  bridge  across  Cheat  River  at i,  466 

Pollock  Rip  Channel.  Mass.,  removal  of  wrecks  in i,  69, 70, 852, 853,  857 

Pontehartrain  Lake,  La.,  examination  for  harbor  of  refuge  on i,  251 ;  iii,  1842 

Pout^rhatoula  River,  La.,  improvement  of i,  240 ;  i/i,  1810 

Porcupine  Island,  Me.,  construction  of  breakwater  from  Mount  Des- 
ert to 1,23,676 

Port  Angeles,  Wash.,  establishment  of  harbor  lines  at i,  463 :  iv,  3472 

Port  Chester  Harbor,  N.Y.,  improvement  of i,84,  960 

Port  Clinton  Harbor,  Ohio: 

Improvement  of ^ i,  396;  iv,  3058 

Removal  of  wreck  in Jr>404;  iv,  3093 

Port  Huron,  Mich. : 

Establishment  of  harbor  lines  in  Black  River  at i,  462 ;  iv,  2958 

Improvement  of  Black  River  at i,  385;  iv,  2938 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of i,  87, 971 


INDEX.  21 

Port  Townsend,  Wash.,  eatablishment  of  harbor  lines  at i,  463 ;  i  v,  3472, 3182 

Port  Washington  Harbor,  Wis.,  iuiprovoment  of i,  353 ;  I  v,  2738 

Poi*tag6  Lake  and  Laku  Superior  canals,  across  Keweenaw  Point, 
Mich. : 

Improvement  of 1,341;  iv,  2680 

Operating  and  care  of i,  ^42;  iv,  2G80 

Portage  Lake,  Houghton  County,  Mich.,  waterway  across  Keweenaw 
Point  via: 

Improvement  of 1, 3-41 ;  IV,  2680 

Operating  and  care  of 1,342;  iv.2680 

Portage  Lake,  Manistee  County,  Mich. : 

Improvement  of  harbor  of  refuge  at i,  377 ;  iv,  2903 

Injury  to  pier  at vi,  4270 

Portage  River,  Mi<'h.,  waterway  across  Keweenaw  Point  via: 

Improvement  of T,341;  iv,2680 

Operating  and  care  of i,342;  iv,2680 

Portland  1 1  arbor,  ^Me. : 

Deftjuse  of i,  5 

Examination  of  channel  on  south  side  of 1,38,735 

Improvement  of l,  30, 701 

Improvement  of  channel  in  Back  Cove i,  31, 705 

Portland,  Me.,  alteration  of  bridge  obstructing  mouth  of  Fore  Kiver 1,472,474 

Potohunk  Kiver,  N.  C,  examination  of i,  183;  ii,  1451 

Potomac  Kiver: 

Eastern  Branch  of.     See  Anacostia  Kiver. 

(jreat  Falls,  erection  of  lish ways 1, 479 ;  vi,  4310 

Improvement  of,  at  Wa,shingtou,  D.  C I,  148 ;  ii,  12*55 

Tresi>asH  on  Potomac  Fhi{«,  Washington,  I>.  C vi,  42G8 

Powow  Kiver,  Mass.,  imj>rnvement  of... 1,40,  745 

Preaque  Isle  Peninsula,  Erie  Harbor,  Pa.,  improvement  of 1,405;  iv,310I 

Primehook  Creek,  Del.,  examinatiim  of 1, 143;  il,  1231 

Providence  L'iver,  R.  I.: 

Examinati<m  of  Pawtuxet  Harbor 1,71,868 

Improvement  of I.  61, 830 

Removal  of  ( Jreen  Jacket  Shoal I,  ti2, 832 

Provincetov/u  Harbor,  Mass.,  imi>rovement  of 1,51.784 

Public  buildings  and  grounds,  District  of  Columbia 1,480;  vi,  4313 

Public  works  of  the  United  Stat.e8,  occupancy  or  injury  of 1,20,475;  vi,  4267 

Puget  Sound  and  tributary  waters,  Wash.,  improvement  of h^^"^)  iv,  3-425 

Pultney ville  Harbor,  N.  Y.,  improvement  of 1, 410;  iv,  8136 

Q. 

Quinby  Creek,  S.  C,  removal  of  wrecks  in ii,  1530 

R. 

Raccoon  River,  Ohio,  examination  of l,  319;  111,25.30 

Racine  Harbor,  Wis.,  improvement  of i,  ^m ;  i v,  2748 

Raft  towing  on  (ireat  Lakes,  investigation  of 1, 354 

Rahway  Kiver,  N.  J.,  impnivement  of 1. 112, 1115 

Rancocas  River,  N,  J.,  improvement  of i»126;  ii,  1174 

Rap)>ahannock  River,  Va.,  improvement  of 1, 154;  ii,  12J»6 

Raritan  Bay,  N.  J.,  improvement  of i,  104,  lt)70 

Raritan  River,  N.  J.,  improvement  of i,  112. 1116 

Ravenswood,  N.  Y.,  modification  of  harbor  lines  at 1,461, 1090 

Reconnaissances  and  explorations i,  488 ;  vi,  4401 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  101, 1(X>3 

Red  River,  La.  and  Ark. : 

Improvement  of 1,258;  ill,  1901 

Lnprovement  of,  above  Fulton.  Ark 1, 260;  iii,  199l> 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of i,  2i>3;  iii,  22X2 

Redwood  Creek,  Cal.,  improvement  of 1,421;  iv,  3225 

Regulations  and  rules  and  proposed  legislation  for  use  of  canals i,  20 

HeHcue  (sailboat),  renjoval  of  wreck  of. 1, 40 1 ;  i v,  3093 

Reservoirs  at  heacl waters  of  Mississippi  River i,  289;  ill,  22t>4 

River  and  harbor  improvements i,  19 

Rivers  and  harbors: 

Estim:ite^  for 1, 19 

Exandnations,  surveys,  and  contingeneicH  of 1,459 

Roanoke  River,  N.  C: 

Improvement  of i,  167;  ii,  1351 

Removal  of  wreck  below  Edeut^m A^\!Ki»\  xV^^&Ri 
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I^hliina  Reef  Light-house,  i!xnmi  lint  inn  for  chaniiei  weat  of,  Ui  ciiancct  __ 

tnoiitfaof  ArtbnrKill  with  Tfew  York  Harbor "jMB, 

KockUind  liarbor,  Me. ; 

ExaminbtioQ  of 1,87,729 

Iioprovemeut  of ^S7,G&t 

Itnniovnl  of  wreck  in 1,37,723 

Bogtrt  iachoonbi),  removftlof  wreck  of i,70,8S» 

Bd^ito  Kiver,  Oregon,  Iroiu  Gcanta  Piua  to  tho  luuuth,  exuiuiuotian  of. i,  14a;  iv,3433 

Boka,  Ntllie  V.  (wshooner),  ramoval  of  wreck  of 1,70.858 

Ruudnut  Hwbor,  N.  Y.,  improvement  of i,9i,  1021 

Rouge  tiiver,  Uii^b.  r 

Comtrutftiua  of  bridsanew  Datrait  across 1,468 

Conatraotion  of  tarniug  Itiwin  in i,38«;  iv,29J7 

Improvoment  of , i,S87;  iv,2W6 

HoURb  River,  Ky.,  {nprovDmeot  of 1,330;  lii,2t;iti 

Ruune  Point,  N.  V,,  tioustruotiua  of  break wulcr  at 'i^'^i  iv, 3183 

Biitvs  &u(l  regit liitii •110  uiid  prnposed  leclHlntioii  fur  DM  of  faiioli., 1,30 

Ruiusejr,  Ky.,  rocoustruction  of  lock  on  Gieeu  River  at i,  329;'ni,360G 

e. 

SaLlne  Lake,  examination  of  channel  tJirrmeli.fVom  Sabtun  Pwa  to 

montbaof  Sabine  and  Neohea  rivers,  Tox 'i2ei;  111,1850 

gabiiiaPaBS,  Tor.,  improvement  of  UnTbor  ot ..I,M8i  ni,  1833 

Sabine  Rivei,  La.  and  Tex.: 

Examinntion  of,  from  Suddnthe  BluiF  to  Logausport 'i^li  Ui,lS48 

Improvement  of 1,3*9;  m,W3B 

Sackntta   Ilurbor,  N.  Y.,  improvement  of  harbor  at _ 't*l*i  »*",31S6 

Sato  BiviT,  Me.,  impmvemeut  of i, 33, 708 

SuitBtnciito  Rivor,  C'lU. : 

Conetruotiou  of  briilgoat  BntteCity  acioB« ■■ 'i*?^ 

Impruvenumt  of. ii*38;  it,3271 

Iiuprovvnient  of,  and  tributaries... t,4G0 

BaKinaw  River,  Mitn.,  improvement  of ^'^^^  iv,203* 

Baint  Angiistine  Harbor,  ria.,  improvempiil  of i,303;  ii,  1653 

Baint  Charles,  Mo.,  coUBtrnotion  of  bridge  atniKaMiwoiirt  River  at i,4% 

Saint  Clftit  Ci^,  Mich.,  examination  of  Pine  River  at i,388j  iv,:iQ51 

■  fla»nt  CMt  Vlftts  Canal,  UicU. : 

■ — "■ "-%  of I,3ffl;ll 

Oc'i-upaiicy  of  I'liibYii-  liuIiV. "'.'.!'.!'.! I!'.".'.!!!'.!!'.'.]'.'. .".".'. s\,^•ii\ 

Oi»T!ititi;ranaiMri;  nf i,:ju;ti  IV.SOHl 

Saint  (.TuiK  Kivor,  Me.,  iiii|in.vi'iiii  iit  uf i,  21,  670 

Snirit(;roi)c  KiviT,  Wis.  ami  Miiiii.; 

lToi.rov>.iiii,-iit..f 1,291;  111,2275 

lies,.rvoiraat«oiim.H<.f,^iirv,.y.sr.,r 111,2288 

Saint  Kmncirt  Riv.-r.  .Ark.  .iiiil  M...r 

Iioprovr'mr'iLtof.  Ark i,278;  lll,211M 

I(iil)rovpiii.-iit.  oi;  Mil 1,278;  111,2119 

Suint . Johns  UiviT,  Fl:i. : 

iSrirliieatlVintof  l,i.li<!M,ii.r,n.,  acioH,-.    nTOn^slriiriioTi   uf I,  4e9 

liiiiiri.viTii.'iitof 1, 19!t;  ll,  I6i;t 

iiiipr..v.Miii.iitofii|>in.'i- 1,2110;  ll,  ItUti 

"'""liiii'imvi'uil!!   n'r'.!.!'. '^^ _ I,3IJ8;  IV,  286-1 

ri.iji|Mriy '. _...' .".....  r. ' VI,  4270 

]ni|iii.v,Ti.i.i(  of  .."..' '.". '.'."..  1,^69;  IV,  2870 

Siiiiit  l,;i"iiiiii^   liiviT.  N.  Y.: 

\mw II.' I  iikM  lals  l«>twppii Sister laliiiiiiMiiiidCrusa-ovorl.isrht.. 1, 115: IV, 3188 

Sill-  I  :. 1,485 

\*.ir.  ;    _,._.■  .1!   Mj.l,.,islmi-^r 1,486;  vi,4:tH4 

.Saint   [.I...  ■  II    |i.i.[.  .M...,  iiii]>r.ivi>(in-ntof ..'.''.\\\''.'.'.'.'..'..\'..\l'Si\ui,'i\Ti 

^.lilll   l.m-ic  i;i\.'i-,  Mil.,  ciustriicliuti  of  bridge  !ii-iii«n 1. 171 
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Saint  Marys  Hiver,  6a.  and  Fla.,  oonstmction  of  bridgtf  across i,  461 

Saint  Marys  River,  Mich: 

Establisbmeut  of  barbor  lines  at  Sault  Ste.  Marie i,  462 ;  iv,  3037 

Improvement  of,  at  the  falls i,390;  iv/2J)91 

Improvement  of  Hay  Lake  Channel i,391;  iv,  3024 

Resurvey  of,  between  White  Fish  Bay  and  Detonr  ligbt-honso iy484;  vi,4344 

oaint  Panl,  Minneai)olis  and  Manitoba  Railway  Company,  bridge  of i,  464 

Saint  Panl,  Minn.,  gauging  Mississippi  River  at  or  near i,  294 ;  in,  2289 

Sakonnet  River,  R.  I.,  alteration  of  bridge  at  Tiverton  obstrncting i,  474 

Salem  Harbor,  Mass.,  improvement  of 1, 43,  756 

Salem  River,  N.  J.,  improvement  of i?127;  ii,  1178 

Saline  River,  Ark.,  examination  of i,279;  in,  2122 

Salkahatchie  River,  8.  C,  improvement  of i,  189 ;  ii,  1522 

Salt  Pond,  Block  Island,  R.  I.,  examination  of  breach  way  into iy71,  880 

Salt  River,  near  West  Point,  Ky.,  coustmction  of  bridge  across i,  469 

San  Antonio  and  Aransas  Pass  Railroad  Company,  bridge  of i,  473 

San  Diego  Harbor,  Cal.,  improvement  of ';424;  iv,3231 

San  Francisco  Hay,  Cal. : 

Examination  of  entrance  to  (Golden  Gate) i,  420 ;  i v,  3221 

Fixamination  of  navigable  slough  known  as  Twelve-Mile  Creek  in .  i,  425 ;  iv,  3235 

San  Francisco  Harbor,  Cal.,  defense  of i>  5, 9,  619, 623 

San  Joaquin  County,  Cal. : 

Construct  ion  of  bridge  across  San  Joaquin  Ri  ver  by i,  467 

Construction  of  bridge  across  South  Fork  of  Mokelumne  River  by i,  469 

San  Joaquin  River,  Cal. : 

Construction  of  bridge  at  Garwood  Ferry  crossing i,  467 

Construction  of  bridge  near  Grayson,  across i,  466 

Examination  of,  between  Hills  Ferry  and  Firebaughs  Ferry,  and 

sloughs  above  Stockton i,  431;  iv,  3290 

Examination  of  Old  River  Branch  of i,  431;  iv,  3294 

Improvement  of 1,426;  iv,  3265 

Improvement  of,  and  tributaries i,  460 

San  Luis  Obispo  H.irbor,  Cal.,  improvement  of i,  422 ;  iv,  3228 

San  Pedro  Bay,  Cal.,  examination  for  deep-water  harbor  at i,  425;  iv,  3238 

Sand  Beach,  Lake  Huron,  Mich.,  improvement  of  harbor  of  refuge  at.i,  384;  iv,  2931 

Sandusky  Bay,  Ohio,  construction  of  bridge  across i,  466 

Sandusky  Harbor,  Ohio,  improvement  of i,  397 ;  iv,  3061 

Sandusky  River,  Ohio,  improvement  of i,  398;  iv,  3065 

Sandy  Bay,  Cane  Ann,  Mass.,  improvement  of  harbor  of  refuge  at i,  41,  748 

Santa  Monica  Bay,  Cal.,  examination  for  deep-water  harbor  iit i,  425;  iv,  3238 

Santa  Rosa  Sound,  Fla.,  examination  of  bar  at  junction  of  Choctaw- 

hatchee  Bay  and i,  228;  xi,  1741 

Santee  River,  S.  C. : 

Bridge  about  17  miles  below  mouth  of  Congareo  River,  construc- 
tion of 1, 470 

Improvement  of 1, 186 ;  ii,  1483 

Sarasota  Bay,  Fla.,  improvement  of ^>-^5  "» 1665 

Satilla  Riv<^r,  Ga.,  construction  of  bridge  across i,  468 

Saugatuck  Harbor,  Mich.,  improvement  of 1, 370;  IV,  2874 

Saugatuck  River,  Conn.,  improvement  of i>81,  945 

Saugerties  Harbor,  N.  Y.,  improvement  of i»93,  1019 

Saugns  River,  Mass.,  examination  of i,52,  789 

Sauft  Ste.  Marie,  Mich.,  establishment  of  harbor  lines  at i,462;  iv,3037 

Savannah  Harbor,  Ga. : 

Establishment  of  harbor  lines  near  quarantine  station i,  462;  ii,  1610 

Improvemen  t  of 1, 190 ;  li,  1536 

Improvement  of  inside  waterway  between  Fernandina,  Fla.,  and..i,  198;  II,  1604 

Removal  of  wreck  in 1, 198;  11,1608 

Savannah  River,  Ga. : 

Defense  of  entrance  of 1, 4 

Establishment  of  harbor  lines  in,  near  quarantine  station  at 

Savannah 1,462;  ii,  1610 

Examination  of,  between  Spirit  Island  and  crossing  of  Charles- 
ton and  Savannah  Railway i,  198 ;  ii,  1609 

Improvement  of,  above  Augusta i,  192 ;  ii,  1554 

Improvement  of,  between  Auffiista  and  Savannah 1, 191 ;  u,  1547 

Sayville,  N.  Y.,  improvement  of  Browns  Creek I»91,  986 

School,  United  States  Engineer i,  18,  649 

Schuylkill  River,  Pa. : 

Improvement  of 1, 122 ;  If,  1164 

Removal  of  wreck  in ...ii,  1183 
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Scitnate  Harbor,  Mass.,  impVovemen t  (if i,  48,  776 

Seaconnet  Kiver,  R.  I.,  alteratimi  of  bridge  at  Tiverton  obstructing i,474 

Seaford  Creek,  Loup  Island,  N.  Y.,  exiuuination  of 1, 118, 1134 

Seattle,  Wash.,  establishment  of  harbor  lines  at 1,463;  iv,  3472 

Sebewaing  River,  Mich.,  examination  of 1,388;  iv,2950 

Seneca  Shoal,  Lake  Erie,  survey  of i,  484 

Sequatchie  River,  Tenn.,  examination  of i,307;  ill, 2408 

Shaws  Cove,  Conn.,  establishment  of  harbor  lines  in i, 461^997 

Sheboygan  Ilarbor,  Wis.,  improvement  of 1,352;  iv,2733 

Sheepshead  Bay,  N.  Y.,  improvement  of i,  107, 1103 

Shelton,  Wash.,  establishment  of  harbor  lines  at i,  463 ;  iv,  3475, 3484 

Ship  Island  Harbor,  Miss.,  examination  of i,  237;  ii,  1783 

Shoal  Harbor,  N.  J.,  improvement  of i,  116, 1128 

Shovelful  Shoal,  Mass.,  removal  of  wreck  at i,  70, 859 

Shreveport,  La.,  survey  of  lakes  between  Jeffernou,  Tax.,  and i,  271 ;  iii,  2065 

Shrewsbury  River,  N.  J.,  improvement  of i,  117, 1130 

SWdney,  Wash.,  establishment  of  harbor  lines  at i,463;  iv,3472,3483 

Sinepuxent  Bay,  Md.,  examination  for  connecting  Poromoko  River 

with 1,143;  ii,  1234 

Sister  Islands,  St.  Lawrence  River,  N.  Y..  improvement  of  shoals  near,  .i,  415 ;  iv,  3188 

Sites  for  fortifications,  acquisition  of 1,10 

Sinslaw  River,  Oregon,  improvement  of  mouth  of I,  435 ;  IV,  3344 

Slaughter  Creek,  L*el.,  examination  of i,  143;  ii,  1231 

Smyrna  River,  Del.,  improvement  of '|1^31;  ii,  1198 

Snake  River,  Wash,  and  Idaho: 

Improvement  of,  between  Huntington  Bridge  and  Seven  Devils 

mining  district 1,438;  iv,3372 

Improvement  of,  up  to  Asotin,  Wash i,  438 ;  iv,  3375 

Snohomish  City,  Wash.,  establishment  of  harbor  lines  at i>463;  IV,  3475 

Snohomish  River,  Wasn. : 

Examination  of  Everett  Harbor  and  mouth  of i,  446 ;  i v,  34&4 

Examination  of,  from  mouth  to  Lowell 1, 446 ;  iv,  3462 

Sooloo  (coal  barge),  removal  of  wreck  of i,  69,  852 

South  Bend,  Wash.,  establishment  of  harbor  linos  at i,  463;  iv,  3472 

South  Haven  Harbor,  Mich.,  improvement  of i,  370;  I v,  2870 

South  Pass,  Mississippi  River,  inspection  of  improvement  of 1,20,238;  iii,  1795 

South  River,  N.  J. : 

Improvement  of 1,113, 1120 

Occupancy  of  dikes vi,  4267 

Sonthem  Bridge  and  Railway  Company,  bridge  of I,  465 

Sonthold  Harbor,  Long  Island,  N.  Y.,  examination  of. J^92,  996 

Spokane  River,  Idaho,  from  Post  Falls  to  Lake  Cieur  d'  Alene,  exam- 
ination of 1,446;  IV,  3458 

Squan  River.   Sec  Manasquan  River. 

Stamford  Harbor,  Conn.,  improvement  of 1,83,954 

Stanislaus  County,  Cal.,  construction  of  bridge  across  San  Joaquin 

River  by 1,466 

Stanislaus  River,  Cal.,  examination  of 1)431;  iv,  3301 

Starlight  {tuf;),  removal  of  wreck  of 1,128;  11,1182 

State  Line  Railroad  Company,  bridge  of i,  466 

Staten  Island  and  New  Jersey,  improvement  of  channel  between 1, 108, 1106 

Staunton  River,  Va.,  improvement  of 1,166;  Ii,  1350 

Steele  Bayou,  Miss.,  imi>roveinent  t)f i,  267 ;  lU,  2045 

Steilacoom,  Wash.,  estiiblishnient  of  harbor  lines  at 1,463;  iv,  3472, 3483 

Stockbridge  Harbor,  Wis.,  examination  of i,  359;  I v,  2782 

Stonington,  Conn.,  improvement  of  harbor  of  refuge  at ,1,^847 

Stonington  Harimr,  Conn.,  examination  of 1,71,891 

Storm  King  (coal  barge),  removal  of  wreck  of 1, 69, 853 

Stratford,  Conn.,  alteration  of  bridge  obstructing  Huusatonic  Kiver  at i,  474 

Structures  built  by  United  States,  occupancy  or  injury  of i,  20, 475 ;  vi,  4267 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance  of i,  349;  iv,  2719 

Improvement  of i,  348;  iv,  2714 

Operating  and  care  of i,  349 ;  i v,  2718 

Submarine  mines f,  10 

SuUivans  Island,  S.  C,  construction  of  bridge  across  cove  at 1,469 

Sulphur  River,  Tex.,  examination  of i,  271 ;  iii,  2083 

Sumpawanus  Inlet,  N.  Y.,  improvement  of i,  106 ;  1100 

Superior  Bay,  Wis.,  improvement  of  harbor  at 1,338;  iv,  2668 
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Superior,  Lake: 

See  also  Northern  and  North we&teni  Lakes. 

Water  levels iv,2995;  vi,438l 

Superior,  Lake,  waterway  across  Keweenaw  Point  from  Keweenaw 
Bay  to,  via  Portage  Lake  and  River,  Mich: 

Improvement  of 1,341;  iv,2680 

Operating  and  care  of .' i,342;  iv,2680 

Superior,  Win. : 

Estaldishment  of  harbor  lines  in  AUonez  Bay,  near i,  462;  iv,2695 

Exauiination  of  Allouez  Bay  and  Xemadji  River  at i,344;  iv,2fi92 

Imi)rovemen t  of  Minnesota  Point  at i,  31^9 ;  iv,  2673 

Supervision  of  New  York  Harbor i,459;  iv,3541 

Surveys,  examinations,  and  contingencies  of  rivers  and  harbors i,459 

Snsquehauna  River  above  and  below  Havre  de  Grace,  Md.,  improve- 
ment ot ijL'U;  11,1205 

Suwanee  River,  Fla.,  improvement  of 1, 210;  ii,  1677 

Swansboro,  N.  C.,  improvement  of  waterway  between  Now  River  and.  .1, 170;  ii,  1399 

Swinomish  Slough,  Wash.,  improvement  of i>443;  iv,  3419 

Syncpuxent  Bay,  Md.,  examination  for  connecting  Pocomoke  River 

with 1,143;  ii,1234 

T. 

Tacoma,  Wash.,  establishment  of  harbor  lines  at 1,463;  i v.  3172 

Tnllahatchee  River,  Miss.,  improvement  of 1,266;  iii,  2041 

Tallapoosa  River,  Ala.,  improvement  of i,  223;  ii,  1723 

Tampa  Bay,  Fla.,  improvement  of 1,208;  ii,  1670 

Tan  Yard  Branch,  near  Jackson,  Miss.,  examination  for  diversion 

of  Pearl  River  through 1,238;  ii,  1792 

Tar  River,  N.  C,  improvement  of i,  171;  ii,  1380 

Tarhi'll,  G .  S,  (schooner),  removal  of  wreck  of i>  69, 852 

Tarentum  Bridge  Company,  bridge  of i,  470 

Tarentum,  Pa.,  examination  for  lock  and  dam  on  Allegheny  River  at.. 1, 319;  ill, 2538 
Tar|)aulii)  Cove,  Naushon  Island,  Mass.,  examination  for  break- 
water at 1,71,864 

Taunton  River,  Mass. ,  improvement  of i|59,  822 

Tchefuncte  River.     See  Chefuncte  River. 

Tchula  Lake,  Miss.,  improvement  of I,  266;  ill,  2038 

Teche,  Bayou,  La. : 

Construction  of  canal  between  Grand  Lake  at  Charenton  and i,  245 

Improvement  of i,  245 ;  iii,  1824 

Removal  of  wrecks  in i,  250;  in,  1839 

Tennant  Harbor,  Me.,  exiiiiiiii.ition  of i>  38,  732 

Tennessee  Island,  examination  of  Oliio  River  between  Livingston 

Point,  Ky.,  and 1,307;  ill,  2404 

Tennessee  River  : 

Bridge  across,  at  KnoxvilK',  Tenn.,  construction  of 1,463 

Bridge  at  .Johnsonville,  Tenn.,  alteration  of I,  472 

Improvement  of i,  298;  ill,  2;^^ 

Im])rovement  of,  above  Chattanooga,  Tenn I,  29S;  in,  2330 

Imi>rovenient  of,  below  Bee  Tree  Shoals,  Ala i,  .300;  in,  2375 

Improvement  of,  below  Cliattanooga,  Tenn I,  310;  ill,  2130 

Improvement  of,  between  Chattanooga,  T(»nn.,  and  foot  of  Be© 

Tree  Shoals,  Ala i,  308;  in,  2419 

Muscle  Shoals  Canal,  operating  and  care  of i,  310 ;  in,  2431 

Survey  of,  between  Chattanooga  ami  junction  of  Ilolston  and 

French  Broad  rivers,  Tenn i,  299 ;  in,  23.33 

Tensfis  River,  La.,  improvement  of i,  263;  in,  2018 

Terrebonne,  Bayou,  La. : 

Examination  for  connecting  Bayou  Black  with I,  251 ;  mi,  1H45 

Improvement  of .' I,  243;  in,  1817 

Tliames  River,  ('onn.,  improvement  of i»  72,  901 

Three  Mile  Creek,  Ala.,  alteration  of  bridge  across i,  473 

Three  Mile  Rapids,  Columbia  River,  examination  for  overcoming 

o1)structions  at I,  4.58 

Thunder  Bay  Harbor,  Mich.,  improvement  of i,  3H1 ;  i v,  2i^ 

Thnnder  Bay  River,  Mich.,  improvement  of i,  381 ;  iv,  2922 

Tickfaw  River.  La.,  and  its  tributaries,  improvement  of I,  240;  uiy  1811 

Ticonderoga  River,  N.  Y.,  improvement  of i,  4 18 ;  iv,  3200 


Tillamook  Bay  and  Bar,  Oregon,  improvement  of I,  437 ;  I v,  :<368 

Tiverton,  R.  I.,  alteration  of  bridge  obstrnctini^  Sakouivct  lUvvit  \\t 
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Toliias  Landing,  Vt.,  esamiiiiitiuii  of  hftrtiiii  ui 

To1<m1o  llarlinr,  Ohio,  imiiruvuinoiiC  iif 

TomUfEbev  Hiv^^^,  Miss,  aodAIa.,  improvem.  hi 

ficlow  DMUcipoIie 

fiutwovn  UL-mupulis  and  LolombuB 

Between  Kultun  and  Colmabna ■ 

B«tneiMi  Wiklkere  Urid^  and  Fulton 

Tonawnndn  IlarTKir,  N.  Y.,  unprovemont  of . .  . 

Trndowattic  Kivnt,  Ky.,  tmprovenient  of 

TTBat  River,  N.  C,  improvemenl  of 

Trinity  Hivor,  Tex.,  improvemout  of 

Tnit  Fork  of  Big  Sand;  River,  W.  V».  und  K.v,.  imiirovpuiom  of, 

Tuolumne  River,  Cal.,  exnininiitinn  of - >,  ■«■.,  . 

Twelve  Mile  Crtet,  San  Krnnoiwio  B«y.  Ciil.,  exuminatioii  of i,A^f  > 

Two  Rivera  Harbor,  Wis.,  improvcm'.'Ut  of i,33li  ' 

Tf  bee  Roads,  Oa.,  defense  of 

r. 

Umpqna  River,  Oregon,  improA'nraent  of 1,436; 

(;nrfiii«(bark),  removBl  of  wrenk  of 1,198;    tl,  1608  J 

United Htatea  Kngineer  School t.K.Wtm 

United  States  iiav;r-yard,  }lorfulk,  Vn.,  imprfivoinent  of  npp^oa4^1l  tu 

harbor  at I,  IMf  u,H! 

United  8t  at  OH  struotiires,  oc^onpanoy  or  ii^aiy  of t,30, 4TS;  v^43C 

Urbana  Creek,  Vii,,  imprcji-oment  of ,...1,155;  U,IS(a| 

TlMof  patilic  morksky  L-orporatiuoB  and  individuals i,^435;  T^4f 


T. 


I,  ATfc,, 


iiiiov:ilDf  vreckat 1,379:  I 

iiii|)rov<^ieut  of  Coliiuibia  Eirer  ncAf ''ii^j 


Van  H>ir 

Vantoiiv     .  ,      ^ 

Temiiliou  ITnilmr,  Ofai",  improvement  of.. 

Vemiillioii  Uu.viiii,  I.n,,  improvement  of , 'i^^)  1 

ViDHl  tiaveu,  Me.,  examination  of.. 1, 

Vintont  Cove,  flloneester  llarbor,  Masa.,  examination  of (. 

Vineyard  Havnii  iJarbor,  Mnss.,  iiuproveuient  of. I, 

Vineyard  Sound  l.iglit-iliip,  Haas^  rouioval  of  irreok  near I, 

Volusia  liar,  Fla.,  iiuprovfttnoDt  of _ <r30I; 


WabBBh  Rivet. 

Above  TiaonmiM 

Below  Vinoenues 

Wooi-amaw  River,  N.  C.and  B.C.,  Jmprovemeiit  of.. 

Wnppinger  Creek,  N.Y.,  Improvement  of 

Wnppoo  Cut,  S.  C,  iwproveuieat  of. 

Warelioni  Harbor,  Mobh.,  tniprovemiMit  of. 

Warrior  Rivor,  Ala.,  iiuprovontent  of. 

Warwick  River,  Md,.  inuprovement  of 

WuBljiu^-tuu  nqnednot.  WUBliiuglon,  D.  C 

WrteliinKf'iii  Iliiynn,  Misa.,  improvement  of 


Def.'iJ 


ti  Riv 


r,  improvoinMit  of. . 


er  supply 

•^otoiiiHU  River  ut,  iDiprovcinent  hf 

Piibliobaildingsand  groundv 

TrespasH  on  Potomao  Flats 

Waabington  aqueiluot 

Washington  Monument 

WaBhlugton,  eatablisbmeiit  of  harbor  1ino>  at  ports  iu  Stahi  of. 

Washiugton  Monument,  WosbinglflU,  ll.  C 

Waahiugtoii,  N.  C,  removal  of  wreck  near 

Watcree  BivBT,  8.  C,  improvement  of. 

Waterways  r 

Bstwoen  Dnyous  Black  and  Torrebrmno,  I.a.,  nod  inland  r 

from  Mississmpi  Valley  lo  Teias  mid  -Mcxinti,  exnuiinatioi 

BetytMn  Beauiurt  Harbor  and  Hou-  Rivoi,£i,4;.,ipf  Eovtunt 
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Waterways — Continued. 

Between  Chincoteague  Bay^Va.,  and  Delaware  Bay,  improye- 

mentof i|133;  n,  1203 

Between  Mlspillion  and  Broadkiln  rivers,  Del.,  examination  of.  ..i,  143;  ii,  1231 

Between  New  River  and  Swansboro,  N.  C,  improvement  of. i,  176;  ii,  1399 

Between  Newberu  and  Beaoforfc,  N.  C,  improvement  of iyl74;  ii,  1393 

Between  Norfolk  Harbor,   Va.,  and   Albemarle  Sound,  N.  C, 

improvement  of h^^f  li,  1343 

Between  Pocomoke  River  and  Synepnxent  Bay,  Md.  (between 

Chesapeake  and  Delaware  bays),  examination  for i,  143 ;  ii,  1234 

Between  Savannah,  Ga.,  and  Fernandina,  Fla.,  improvement  of.  ..i,  198;  ii,  1604 
Cypress  Bayou  and  lakes  between  Jefferson,  Tex.,  and  Shreve- 

port,  La.,  survey  of i»271;  ni,2065 

From  Keweenaw  Bay  to  Lake  Superior  via  Portage  Lake  and 

River,  Mich.,  improvement  and  operation  of 1,341,342;  I v,  2680 

Waukog.an  Harbor,  III.,  improvement  of i,356;  iv,  2754 

Wellfleet  Harbor,  Mass.,  improvement  of i,51,782 

West  Elizabeth  Bridge  Company,  bridge  of i,464 

West  Farms,  N.  Y.,  reconstruction  of  bridge  across  Bronx   River 

below :.i,469 

West  Galveston  Bay,  Tex.,  improvement  of i,  354 ;  in,  1877 

We-st  Point,  Ky.,  construction  of  bridge  across  Salt  River  near 1, 469 

Westport  Harbor,  Conn.,  examination  of 1,91,990 

Westport  Harbor,  Mass.,  improvement  of i,  58, 818 

Weymouth  River,  Mass.,  improvement  of i,  47, 773 

Whale  Creek,  N.  J.,  examination  of 1, 118, 1138 

Whatcom  County,  Wash.,  construction  of  bridge  across  Nooksack 

River  by i,468 

Wliite  Lake  Hjirbor,  Mich.,  improvement  of i,  374 ;  IV,  2890 

White  Oak  Bayou,  Tex.,  construction  of  bridge  at  Houston  across i,466 

White  River,  Ark.,  improvement  of i,  275 ;  in,  2111 

White  River,  Ind.,  improvement  of i,323;  1JI,2567 

Wickford  Harbor,  R.  1.,  examination  of 1,71,873 

Wicomico  River,  Md. : 

Kxamiuation  of  (western  shore  of  Maryland) i,  158;  ii,  1312 

Improvement  of 1, 140;  ll,  1222 

Wilcox  (tug),  removal  of  wreck  of i,404;  iv,3093 

Wi!d  Pigeon  (schooner),  removal  of  wreck  of i,  105, 1076 

Willamette  River,  Oregon : 

Above  Oregon  City,  examination  of i>^57;  iv,3529 

Above  Portland,  improvement  of i,  455 ;  i v,  3522 

Below  Portland,  improvement  of i,  452 ;  iv,  3515 

Willapa  River  and  Harbor,  Wash.,  improvement  of i,  441 ;  iv,  3402 

Willets  Point,  N.  Y.,  post  of 1,17,647 

Wilmington,  Columbia  and  Augusta  Railroad  Company,  bridge  of i,  4C7 

Wilmington  Harbor,  Cal.,  improvement  of i»423;  iv,3229 

Wilmington  Harbor,  Del.,  improvement  of i,  129;  ii,  1194 

Wilmington,  N.  C,  improvement  of  Cape  Fear  River  at i,  179;  ii,  1419 

Wilson  Harbor,  N.  Y.,  improvement  of 1, 408 ;  iv,  3114 

Wilsons  Point  Harbor,  Conn.,  improvement  of i,  82, 950 

Wind  Point,  Wis.,  removal  of  wreck  off i,358;  iv,2777 

Winnebago,  Lake,  Wis. : 

Examination  of  Calumet  Harbor  on i,359;  iv,2783 

Examination  of  Stockbridge  Harbor  on i,  359 ;  i v,  2782 

Winthrop  Harbor,  Mass.,  improvement  of 1,45,761 

Winyaw  Bay,  S.  C,  improvement  of i»182;  ii,  1441 

Wisconsin  River,  Wis.,  surveys  for  reservoirs  at  sources  of in,  2288 

Withlacoochee  River,  Fla.,  improvement  of i,  209 ;  ii,  1674 

Wolf  Lake,  Ind.,  examination  of i,366;  iv,2850 

Wolf  River  Harbor,  Ind.,  examination  of 1.366;  iv,2850 

Wolf  River,  Ind.,  examination  of 1, 366 ;  iv,  2850 

Wolf  River.  Miss.,  examination  of  bar  at  mouth  of i,  238 ;  ii,  1787 

Wolf  River,  Tenn.,  examination  of 1,280;  in,  2136 

Woodbury,  J.  B.  (schooner),  removal  of  wreck  of i,  69, 849 

Woods  Holl,  Mass.,  examination  of 1,70,860 

Wrecks,  removal  of i,  19 

Absecon  Inlet,  N.  J.,  near i,  128;  n,  1182 

Albemarle  Sound,  N.  C i,l^;  n,  1449 

Arkansas  River i,279;  in, 2121 

Ashley  River,  S.  C 1.189;  ii,1531 

Atlantic  City,  N.  J.,  near i,128;  ii,  1182 

Baltimore  Harbor,  Md .vVJ\\\ss>aKk 
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Wrecks,  removal  of— Continoed. 

Barnetfat  Inlet,  N.J 1,128;  11,1182 

Beaufort  Rivt-r,  S.  C n,  1530 

Brigjiiitiuo  SSbtml,  X.  J 11,1183 

Bronx  Kivrr,  N.  Y 1,105,1076 

Brownoys  iMluml,  Me.,  off 1,37,722 

Cape  Clnuit'B.  Va,,  near 1,166;  ii,  1344 

Cape  Fear  Kiver.  N.  C , 1,183;  11,1460 

Cliarle8t4)n  Harbor,  S.  C i,189;  ii,  1531 

Chcflapeake  Bay i,166;  11,1344 

Cooper  Creek,  N.  J ii,  1183 

Cooper  River,  8.  C 1,189;  li,  1530 

Delaware  Bay,  off  entrance  of 1, 128;  ii,  1183 

Delaware  River ii,  1183 

Dutch  Island  Harbor.  Narragansett  Bay,  R.  1 1,69,851 

Edj^urtown  Harbor,   Mass 1,70,857 

Fairhaven  Harbor,  Mass i,  69, 851 

Great  Kgff  Harbor  Inlet,  N.  J 1,128;  11,11^^3 

Mispilliou  River,  Del i,143;  if,  122S 

Mississippi  River 1,280;  ill,  2139 

Mobile  River,  Ala 1,237;  ii,  1783 

Monomoy,  Mass.,  near i,  69,70,  849,850,854,856,  869 

Nantucket   Harbor,  Mass t I,  70,  856 

New  York  Harbor,  N.  Y i,  105,  1076 

Pamlico  Rivtr,  N.  C I,l83;  ii,  1450 

Pollock  Rip  Cbannel,  Mass i,  69,  70,  852,853,857 

Port  Clinton  Harbor,  Ohio I,  404;  iv,  3093 

Quinby  Creek,  S.  C il,  1530 

Roanoke  River,  N.  C 1, 183;  I r,  1450 

Rockland  Harbor,   Me i,  37,  722 

Savannah  Harbor,  (ia 1,198;  il,  1608 

Schuylkill  River,  Pa il,  1183 

Teche,  Buyou,  La I,  250;  III,  1839 

Vineyard  Sound  Liglit  shi]).  Mas«<.,  ni'ar 1,69,  852 

Wind  Point,  Wis.,  off,  Lake  Michigan I,  358;  IV,  2777 
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Yadkin  River,  N.  C,  iniproveniont  of I,  181;  II, 

Yaiuliill  liivcr,  ()r«>gon: 

Examination  for  lock  and  dam  at  Lafayette I,  457;  iv,  3531 

Improvement  of I,  455;  iv,  3522 

Yaquina  Bay,  Oregcm: 

Examination  ol'  harbor  at i,  432;  iv,  3314 

Improvement  of I,  436;  IV,  3357 

Yazoo  River,  Miss. : 

Improvement  of I,  264 ;  iii,  2024 

hnprovement  of  mouth  of I,  265 ;  ill,  2029 

Yellow  Banks,  Wis.,  improvenu'iit  of i,  290;  ill,  2272 

Yellowst^uie  National  Park,  construction  and  improvement  of  roads 

and  bridges  in i,  486;  vi,  4391 

Yellow8t<nie  River,  Mont,  and  X.  Dak.,  improvement  of i,  297;  III,  2321 

York  Harbor,  Me.,  improvement  of I,  34,  714 

York  River,  Va.,  improvement  of i,  156;  ii,  1303 

Y<mghiogheny  Central  Railway  Couipany,  bridge  of I,  466 

Yougiiiogheny  River,  Pa.,  construction  of  bridg(?  across 1,466 

Youngs  Bay  at  Flavel,  Oregon,  establishment  of  harbor  lines  in i,  463;  IV,  3537 

Youngs  River,  Oregon,  improveuient  of i,  456 ;  iv,  3527 

Yuma,  Ari2.|  improvement  of  Colorado  and  Gila  rivers  at i,  424;  iv,  3234 
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